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CHAPTER L 



INTRODUCTORY, 



It is difl&cult or perhaps impassible to give an accurate definition of either 
[bealth or disease, for there is no sliarp boujidary-line Ijetween them. 
Diseaae implies a derangement of the healthy functions or structure of 
the body, and it may exist for some time hefore lending to recognisablo 
manifestations of its presence. The actual onset of disea^^ed change in 
function or structure is indeed for the most part unknown to us during 
life, for its man if es tuitions only appear at a variable period of its develop- 
I meiit ; these are called symptoms, and must be re^^arded aa integral parts 
of the disease. Recognisable ileparturcs from health, which are perceived 
only by the patient, are called siibjeetif e symptoma, and these frequently 
he endeavoin^ to express by words or gestures, Kecognisable departures 
from health, whicli can be detected by the senses of the observer, are 
I called objective sjnnptoms. Some writers call the former simply 
** symptoms," and the latter "physical signs," Others give the term 
"symptoms" a wider application, and " physical signs" a narrower one. 
ThuB imder " a^inptoms " they include not only the subjective manifes* 
tations of disease, but certaiii oljjective symptoms, such as pyrexia, 
emaciation and vomiting, while they restrict the use of the term 
** physical signs " mainly to the results obtfl.ined by an examination of the 
chest and ahdoraen and nervous system. Certainly such a distinction is 
of consideralile imi>ortance in the study of disease. For example, two 
patients present identical physical signs of phthisis — impaired resonance, 
harsh breatli sounds, and a few moist rales at the apox^ — ^but while one 
of them is very ill, the other is comparatively well. The former fjatietit 
Buffers from pyrexia, emaciation and much weakness, whereas the latt-er 
is quite free from any general manifestations of disease. Moreover, the 
symptoms just referred to may ail subside, while the physical signs 
remain much as before. Another example is mitral disease — how varied 
are the symptoms tn ditferont cases in which the physical signs, so 
far aa palpation, percussion tmd auscultation go, are almost identical. 
Similar observations might be made in respect to many other diseases. 
Symptoms, indeed, have a cycHcal history of their own, and their 
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2 INTRODUCTORY. 

relation to the few coarse physical signs which we are able to make 
out is often much too subtle for our ken. At the outset, then, let the 
student fully realise that sj-mpt^'ms really follow a course of their own, 
apparently quit^.- ai-»art from the signs wliich are revealed to him by the 
various metlKxls of physical examination. 

Further, it is to be noted that the severity and significance of sub- 
jective symptoms varj- greatly in different individualsL A man of strong 
constitution may become the subject of grave disease without knowing 
that anything is amis«, while a delicate jjerson i^-ilh susceptible nervous 
system may feel the slightest departure from health. In the latter case, 
subjective symptoms are of great value and require careful study, 
although, at the same time, their imjKjrUince may easily be exaggerated. 
For the investigation of objective symptoms, the unaided senses in many 
cases are sufficient, while in other cases the emplo\Tnent of certain 
instruments, such as the stethoscoj>e or ophthalmoscope, or of chemical 
tests, is necessary to comj>lete the examination. 

Of the various metluxls of examination, which will be explained in due 
course, a thorough insjK^ction of the patient is of very great importance. 
It is necessar}' to emphasise this fact, Ix^cause this mode of inquiry is so 
often neglected by the student. It is remarkable how much valuable 
information may Ixi obtained by the trained eye from a careful general 
in8j>ection of the surface of the Ixxly : indeed, many diseases can be 
diagiKjsed by this meth^xl alone ; and although it would be foolish to 
neglect making a thorough examination of the patient by every other 
means at our dlsjKjsal, we would insist on the great importance of subject- 
ing U) careful analysis and consideration not only the more ob\'ious signs of 
disease, but also those more subtle signs which may be revealed by the 
expression of the features, the posture of a limb, or the gait in walking. 
These signs convey impressions to our minds which it behoves us to sift 
and weigh, for they often have an imjKjrtant bearing on the diagnosis 
and prognosis of the case. Indee<l, it is not a rare experience to hear of 
the death of s^jme one in whom the phy.<ical signs were never marked or 
of serious moment, and afterwanls one says, " Ah ! I remember how ill 
he looke^l." If this impression, unconsciously received at the time of 
examination, ha/1 U;ren recognised and its meaning sifted, it would have 
led to more rejx^ated examinations ; jK^ssibly we should have been able 
to place the patient under more favourable conditions, or at any rate 
c^>uld have wanie^l the friends as to the probably dangerous nature of 
the mala<ly. 

The meth^xl of ry^nducting the examination of a patient will obviously 
vary Uj mmh ext/jnt with the nature and severity of the illness, but in 
all ca.ses it is necessJiry Vj take into consideration : — 



INTRODTTCTORY. 

(i*) Tlie symptoms for whirli the patient seeka or is brought to us for 
advice. 

(a.) The account of his iUness as given by the ijatient or his friends, 
together with facts relating to his previous health, habits, place of 
residence, occu|mtion and family history* 

(3,) The symptoms observed in making a physical examination of 
the ease. 

Some physicians prefer to examine a patient l>efore giving ear tti the 
history of his coraplaiut, but the author beheves that it is mucli better 
Uy take the latter first and to listen attentively, and as far as possible 
with<iut interruption, to the patient's o^\^ statement of hi?i C4ise. When 
the patient is unconscious, very yomigj or othen^^se incapable of giving 
an account of liimselfj then we have to depend on the statements of liis 
friends. 

Wliile listening to the aeeount of the illness, we often unconsciously 
receive impressions from the attitude, general iLSpect and psychical con- 
dition of the patient, which subsequently may prove to be of great heli> 
to US in forming an opinion with regard to the diagnosis, prognosis, and 
treatment of the case. 



In reporting cases, special prominence sliould ulwaya be given to the 
symptom or symptoms for which the patient seeks advice. The com- 
plaints of the patient form tlie text of the case, and should be referred 
to again and agtdn during the examination. Sometimes they ajipear to 
have no eunnection with the results of a physical examination, but often 
there is a direct relation between the two, and it is certainly of the 
greatest imp:>rhince never to lose sight of tlie patient^s own wordi with 
regard to bis trouble. These should be given in inverted commas, and 
tlie order in which tlie symptoms are related should be preserved as far 
as possible, and on no account must the words of the patient be trans- 
lated into scientihc terms* His version as to the cause of his illneas, 
and any evidence that he has Ui give in support of his view^ should be 
racorded. Gaiis in the history may be tilled up l)y inquiries as to 
different symirtomsv The tirst sign of ilbhealth and the date at which 
it occurred should be especially noted, also the date at which the patient 
left off w« irk and the date when he took to bed. But the information 
obtained by more or less leading questioiiiJ should V>e distinguislied from 
that which is volunteered by the patient With regard to the former, 
there is an occasional danger of fallacy owing to the patient wishing to 
make his ease out worse than it really is. 

Inquiries should also l)e made sm to previous attacks of the same kind 
of illness, and as to the previous health generally. In recortiing past 
illnesses, corroborative evidence of their existence should always bo asked 
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fm. For exsmfik, it Is not enough to my that a patient had ayphiUa or 
rfjcmnai^gnL But statements ahouM be made, in the case of supposed 
wfjitdBm, ss to tii€ presence of a sore followed by bad throat and ** break* 
tag oat " on the skin ao many weeks afterwards, and by pain and swelling 
ai the shins so many monttm afterwards ; while in the case of supposed 
ffhffimistiiB ii, inquiries should be made as to the length of time in bed, 
llie presaoce and doiatton of sweating, and the number of joints affected 
villi pdn and swelling. 

Questions should then be asked as to the existence of any edmilar or 
■IHdd diseases amongst the ]^iatient's relatival But it is necessary to 
obsesre tliat with hospital patients there is a great risk of fallacy in 
these family details. 

HaYiog obtained a full account of the previous history of the patient, 
the next step is to make an exatiiination of his present condition, '* to 
take the present state " as it is sometimes called. At the outset we 
ihoald ask ourselves is there any striking dominant symptom 1 If there 
)% wa shoald begin with the system to which that symptom belongs ; 
thus if the jmtient is paralysed, we begin with the nervous system ; if 
ha mtffem from shortness of breath and dropsy, we begin with the 
eficillatory system, and so on. If there is no striking dominant symptom, 
it is well to return to the patient s own complaint, and investigate that 
and the system with which it is connected. But with whatever system 
we begin, it is necessary to make a thorough examination of the whole 
body, and to draw up a report as to the condition of its various tissues 
and organs. 

Ab a guide to the principal subjects of inquiry, the following form, 
which is now in use at the Manchester Royal Infirmary, is appended : — 



lilKECTlONS FOR KKPORTING MEDICAL CASES. 

PRINCIPAL SUBJECTS OF INQUIRY. 

PuBVious History. 

I. Uittory of PretetU lUneu. 

Mode cf Ofuiei.—Th^ first sig^ of ill-healtb— the date of month wben 

patient left off work, and date when he took to bed. 
OowTM ofSympimnM. — Give order of occurrence, with date of commence- 
ment and ceniatioti. The coDdition of the patient ai the time of 
adtiit«ninn» and the course of the case to the time at which the 
Dotew are taken should be stated. 
Smppntd Ctkttyt of Illnfsa.—Give patient's version, treatment before admit- 
th^fi, fknd Its efTects (briefly). 
a. ihrevUmM //m/M.— Nature and character of preTious illnesses, their dates 
and d II nit ion — (ailment* of infancy in special cases)— previous admis- 
fions into hospital— indications of gout, rheumatism, venereal diseases 
(gonorrbosat soft ehoncre, hard ehaucre, sore throat, pains in bones, 
fta, aymptoms of infantile syphilis, if necessary)— congh^-hiencLOptysia. 
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Sexual disorders — catamenla — leuooirhcca. 

Inquire specially for previous hemorrhages or discharges, if there be 

anasmia. 
Previous general nutrition and weight. 
Social Hhiortj, — Particulars concerning residence, coldness, dampness, 

salubritj — prevalence of special diseases — changes of residence — 

residence abroad. 
Occupation — peculiarities of occupation, as exposure to heat, cold, 

noadOtts gases, dust, &:c.— changes in occupation. 
Food and clothing— excess or defect^ &a — stimulants, character and 

amount^ — tobacco — drugs. 
General or special habits and mode of life. 
If married, date of marriage— issue — still *bom children — miscarriages 

and timejj at which thej have occurred. 

Father, 

Mother, 

Sister.-?, 

Brothers, J 

Diseases and causes of death in other relatives, especiall)- consauiplion, 

insanltj, gout : specify whether relative affected was on side of father 

or mather. 



> Ages, health, or cause of d^^th. 



Pkesent State.— Give Date. 

(tf.) EiEltrmU Surface. — Posture — temperature — general appearance — form of 

head — colour and expression of face, worn, languid, sallow, excited, 

stupid,, livid in any part, flushed, anicuiic — wrinkles — nostrils — Mps — 

areas genilis — con ju nctivfi? — pupils — eyelids — eyeballs — ears. 
Relation of appearance to age. Nutrition— well nouriahed, stout, ep^ire 

or emaciated, weight. 
Peculiarities of external configuration, tumours, swellings, deformities. 
Skin— (^dema, face» body, ankles, &c. Perspiration — face, head, body 

— odour, if iiny — cutis anserina—roughneas — ^softncss — cicatrices — 

rashes (maculie, stains, erythemata, wheals, papules, vesicles, pustules, 

scaliness, tubercles), ulcers^ndiscolou rations and superficial vessels. 
Hair on head^ body. Nails curving — clubbing of fingers — onychia — 

struct ural alterations. 
Glandjs— superficial, back of neck, along sterno-maatoid, in axilla, groin 

—parotid. 
Joints — fonn —redness— tenderness — ^pain — stiffness — deposits arotmd— 

deformities* 
(k) Nervotn S^ttem. 
t. Motor DUi>rd(ri. — ASpaxm. — Tonic, clonic, distribution of, whether general, 

unilateral, or local, distortions resulting from si>asni. Tremor and its 

relation to voluntan- njovemeot. 
/•ai-o/ytw.— Spiistic or atrophic, and distribation of, whether in the form 

of hemiplegia, paraplegia, he mi paraplegia, or local, distortions of 

paralysed limbs. 
Sltttion, — With and without closed eyes. 

OaiL — Whether ataxic, spastic, paralytic, shuffling, staggering. 
Strem^th,—A» tested by ability to roove in bed, by power of grasp, and 

of rejii stance to passive movements at the various articulations. 
Disorders of special oiovemeuts, caused by paralysis of the ocular motor 

muscles^ the facial, lingual, and masticatory muscles. 
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2. Sem&fy ZHiordirs, — Acutencss of cutaneotis e^ensibilitj, as tested by prick- 

ing, pinching, toiichp doable points, hot and cold bodies, faradism and 
different weights ; change of position on the eyes being closed ; touching 
prescribed spot on face : pain — sense of constriction, &c., pane&thesiai 
such as numbnes*?, tinglingp Ac 

Spine. — Tenderness, hyperaesthesia to pinch or to faradism. 

DUtHhution of anmsthcsia, whether hemiantosthesia, paransestheaia, 
local anfcatheBia. 

3. i?r^ex«. ^^Superficial, deep. 

4. Va9o-mQtor and irr/phic disorders — redness or pallor of surfucc, tempera- 

tnre of surface, cutaneous erupt ions, glossy skin, deformities and 
cracking of nails, abnormal dryness or prematnre greynes.** or faniug 
off of tbc hair. 
5- Efcclrical J?cac^*oTW.— Farad ic, p:al\'anic. 

6, Pst/chkal DUonkrs. — Emotional condition, irritability, insomnia, vertigo, 
incoherencep depra*ision or exaltation of spirits, hallucinations or 
Illusions of the senses, delusion;:. 
(crO Circulatory 5'y*<*»i.— Palpitation — dyspnoea — syncope— pain, its char- 
acter. 
llenrt — Cardiac region, general appeamncp, normal or bulging ; impulse, 
its area, strength and character (normal, heaving* weak], apex beat 
— note the intercostal apace, distance from left vertical nipple-line, 
or eMpteially in fmj/wn, distance from mid-sternum— if thrill or 
friction fremitus — note its site and rhythm. 
PrrtuftiotK — Map out superficial cardiac dulness — give upper limit, right 
limit, left limit of deep dulness. Note any prominence or dulness 
of mediastinal region. 
Amtuftmtion.—'ii ote character of mumh at apex, over ensiforra cartilage, 
at aortic and pulmonary cartilages, accentuation, loudness, redopli- 
cation, or other special characters. If mnrmurt or frictum, give 
rhythm, situation of maximum intensity, and the direction in which 
they are conducted. 
Arttrif!M. — Undue pulsation of carotids and brachials — any abnormal 
pulsation above manubrium or above davicles or elsewhere. If a 
tumour be present, note if pulsation is expansile, any thrill — tor- 
tuosity of arteries at elbows and over temples. 
Baduil Pw/ac. -^Compressibility, regularity, frequency, size. Are the two 

radial pulses alike ? Spbygmographic tracing. 
TVinn. — irridiie visibility on chest wall — pulsation in neck. Do jugulars 
fill from below ? Varicose veins and venules in different parts of 
body. 
Cti pillar^ Pulsation, 

ExamtwUUm of /J/oof^.— Numeration of corpuscles by hiomacytometer, 
estimation of hsemoglobin, 
{d.) DigtBthr System, — Lips — teeth— ^gnms — tongue — fauces and pharjnx — 
deglutition — thirst — appetite — abdominal pain or discomfort, its rela- 
tion to the talking of food, to defawation, to movement, micturition, 
&c„ llatulence or acidity — nausea, vomiting, 8EK t'ijtmied maicriat aitd 
rfeswr»4e— frequency of defecation— character of stools, see ttooU^ if 
pottibUf and d4»erihe — hiemorrhage — piles — pruritus ani, &c. 
Phytical £xamiimtinn 0/ Abdomen — shape, measurement at epigastrium 
and at umbilicus — condition of umbilicus — aortic pulsation — super- 
ftcial veins — palpation, thrill, amount of resistance, feel for edge 
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of liver, for edge of spleeiip for mesenteric g^landa, for kidnejB, for 
eolarged pelvic organs or tuTOoura^ and define— pcrrnsi ion, define 
upper limit of liver dulness in right nipple -line, in mid-axillary line* 
in line «f angle of acapnia ; define splenic dulness. any diilne>s in 
flanks, give limits and note change with ehaof^e of position. If 
tuttioitr, note percussion limits, also its position, alteration of position 
with respiration, its mobility, the character of its surface, it,s con- 
sistence, &c. Presence of hernia, 
(e,) HetpirtUorjf S^niem. — Cough, character of; expectoration^ character of, 
presence of blood, microscopic examination — elastic fibrea, tubercle 
bacilli. Fain, tendernessi, decubitus, number of respiration.^, character 
of, easy, laboured — dyspncea, inspiratory, expimtnry. Give ratio of 
pulse to respiration. Is there any movement of extraordinary 
muscles of respiration 1 Is there any retraction of chest wall during 
inspiration 1 Stridor* Voice — examination of laryux. 
Physical Estaminntktn of Chfii. 

fnajxttwn. — Shape of chest, depressions or bulgings, want of symmetry, 
muscular wasting, immobilitj of inter-spaces ; direction of ribs, 
costal angles. Movements, character and amount, want of sym- 
metry, whether abdominal or thoracic. 
Pcdjyation. — Again note difference of movement on the two sides, &c,, 
also vocal fremitus — and relative intensity on the two sides — 
rhonehal fremitna — friction fremitus. 
Pereussion, — Relative resonance, deficiency or excess of resonnnce. Note 
pitch — high or low; duration — long or short j quality — hard, 
tnbular, Ac. ; rei^istance — normal, diminiahed, increased. 
Att»enh{Jiton.. — Changes in character of breath sounds in regard to the 
duration and intensity of the inspiratory and expiratory port ions, 
especially noting the qtMiiii/, whether of the vesicular or bron- 
chial type, kc. New sounds — dry or rhonchi, moist rhonchi or 
rilles — simple, or with special character— friction sounds, metallic 
tinkling. &;c, 
Voml liegonanee.-'lncTea.se or diminution of, bronchophony, pectori- 
loquy, negophony. 
StieeuMiOfl. ^Splashing sounds, &c. 
(/.) Spi^ml Seme Bimrders. — 6'ijif//^hyperoflmia, anosmia, hallucinations of 
smell. 
Viii^iit. — Acntenesa of, colour vision, hcmiopia, polyopia, field of vision, 

ophthalmoscopic examination. 
Ilcuring. — Acuteness of, as tested by watch and by toning- fork. Physical 
examination of meatus and of throat. Air entering middle ear by 
blowing nose. 
TaHe. — Acuteness of, as tested by salt, sugar, bitters, Ac. 
Speeth. — Anarthria or dyitarthria, stiimmering, motor aphasia, word 
deafness, word blindness, verbal amnesia, 
{g,) Genito-urhtary Sygtcm. — Frequency of micturition— difficulty, pain, its 
chanicter and locality. 
Uriw. — Qnantity in twentyfoiir hours, colour, reaction, specific g^^vfty, 
clearness or turbidity, test for albumin, sugar, and bile — amount of 
chlorides, of albumin and sugar, if presents-percentage of urea in 
twenty -four hours* urine. 
Depotiu. — Their general appearance. Microscopic examination— ^a«iccr- 
tain presence or absence of epithelium, pus, blood, casts of the 
nrinifcrous tubes ^ their character, number, and variety — fatty 
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point of view it is Itetter to discuss rta possible causes and to study it in 
all its bearings before proceeding to make a physical examination of the 
stomach and other organs of tbe Ixnij. 

Some symptoms are mentioned in this section, because it would be 
inconvenient to separate ihem from others which strictly belong to it. 
Thus et>ma and delirium turn be observed by the physician, but for an 
account of other disorders of consciousness, such as loss of memory or 
attention, ilhif^ions or hallucinations, we have largely to depend on 
statements made by the patient or his friends. 



CHAPTER IL 

SYMPTOMS, FOR THE MOST PART SUBJECTIVE IK 
CHARACTER, FOR WHICH THE PATIENT SEEKS 
OR IS BROUGHT TO THE PHYSICIAN FOR ADVICE. 

It is convenient to group these symptoms according to the system 
with which they are most closely related, it being clearly understood 
that such an ari'angement does not nece.ssaiily imply disease of the 
particular systetii. 



I. SYMPTOMS INBICATIBTGl DISTUKBAKCE OF THE 
FUNCTIONS OF THE NERVOUS SYSTEM. 

Pain is prolmbly the most frequent symptom for which a patient 
seeks advice. Its significance varies greatly, partly according to its 
locality, but chiefly in conKeqnence of tfie varying susceptildhties of the 
ner\'ons system in different inrlividuiils. As a rule, the information to 
be derived from a stuily of pain by itself is trifling as compared with 
that to be obtained by a consideration of its associations. It must also 
be borne in mind that the position of pain does not by any means 
always correspond with that of the disease; frequently, indeed, it is 
situated at some distance from it Pain may be generalised all over 
the body, or limited to a very small area of its surface. General 
pains occur sometimes at the onset of febrile conditional, as in 
influenza, typhoid, acute rheumatism. Ixjcalised pains also in some 
cases may appear to depend on a general blood change, while io other 
cases they arc obviously produced by local disease. Whenever possible, 
it is desirable to ascertain the exact position of pain, its chief characters, 
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whether achiDg, throbbing, Bhooting, Ssc, and its relation to time and 
movement. 

The teiin neuralgia implies a seveitj paroxysmal pain in the course 
of a sensory nerve or its branches. Bj maiij authorities the word is 
restricted to cases whei^ the nerve disturbance is of (so-callod) functional 
origin ; by others it is made to embrace cases of organic origin, aa well 
as those where no definite lesion can be discovered. 

Neuralgic pain is shooting, throbbing, gnawing, or boring in char- 
acter^ and of very variable duration. Aissociated with the spontaneous 
pain there is usually superficial tenderness of the neuralgic area. This 
may be d iff use, or more commonly is localised to certain points in the 
course of the nerve or its branches. 

These "tender points" usually correspond tci places where the nerve 
emerges from beneath bone or fascia. Sometimes there is tenderness 
over a vertebral spine, usually at a spot which corresponds to the 
origin of the affected nei ve. In seeking fot* a cause of any neuralgia, 
the possibility of irritation at a distance from, as well as along the 
conrse of the affected nerve must be debated.^ 

Pain in the Head, — In asking ourselves what may be the cause 
of any particular headache, it is well to regard the subject both 
setiologicfiHy and clinically. 

The chief causes of headache may be grouped as follows : — (j.) Dis- 
turbance of the intni-cranial circulation, as in heart disease ; (2.) 
Changes in the blo<xl, as ansemia, or a toxic condition produced by 
alcohol, kidney disea^e, rheumatism, gout^ or the inhalation of certain 
gases, es|>ecially in connection with overcrowded rooms; (3.; Pyrexia; 
(4.) Disease of the thoracic and alxlominal viscera, especially of the 
stomach and sexual organs ; (5.) Di.-,eases of the head, the scalp, the 
cranium, the brain or its nerves ; (6.) Disorders of the special sense- 
organs, especially the ear and eye. 

Such a classification must of necessity be artificial to some extent, 
for often the causes enumerated act in combination. Thus the 
headache of pyrexia, while doubtless partly due to elevation of tem- 
perature «nd to vascular congestion , is mainly due to a toxiemic blood 
state. Also the headache of gastric disturbance may be partly the 
result of aniemin, partly reflex, and partly toxic in origin. 

* The itDfK^rtance of study iiig tbe j*ltimtion i>f pahi ia vfflceral dia^^ase was iosirtted 
on by the Uto Dr. Ross in hh valuable paper " Qn th« Hegmental Diatributissn of 
ScDsoiy Disorders," Bfain, 1SS8. Since then the pubjt^ct has been furthtsr invt!j*ti- 
gated, eapecially by Head and Maekt^n/Je. iJr. Hend in pfirticiilar has demonstntted 
that certain definite and ci>nAti:int artiui of cutaneous t«iu]ernes« — eiu:h ar« a having 
ft maximal re^on in which there h pain — may be found m ajiwjciation with varfoua 
viaoeml di«ea»ea, and that thvat inaximnl are&n coincide with areas that are marked 
out by attacks of herpes x*mUiT, 
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OliDically pain in the head may be studied in relation to its locality, 
character^ time and other circumstances. 

Locality. — Headache may be dilTused and general, or localiped to a 
particular spot. A general headache is sometimes the result of intra- 
cranial disease, as meoingitjs or cerebral tumour, Vmt more commonly 
it may be traced t-o some morbid condition of the blood, as that of 
rheumatism or gout, or to nervous exhaustion, 

A frontal lieadache is common in pyrexia, and the temperature 
should always be taken when the headache is not obviously related to 
functional visceral disturbance. Apart from pyrexia^ frontal headache 
is most frequently tissociated with stomach derangement, while occa- 
sionally it accompanies lung disease. Occipital headache may he caused 
by constipation J hepatic disorders, ovarian diseases, and sometimes by 
gastric derangement. The deep-seated pnin of neurasthenia is often 
attended by a sensation of tension about the occiput, and by tenderness 
to touch in that region. 

Pain in the temples is met with in anosmia, hysteria, and neuralgia. 
In aujemia the pain is usually bilateral, and is accompanied by a sense of 
bill's ting of the temples. In hysteria pain may shoot fi-om one temple 
to the top of the head. In migraine pain usually begins on, and may 
be limited to, one side of the head, but sometimes the headache is 
general; hence the term ** hemicrania " often given to this disease is 
inaccui'ate. The condition of the ear requires careful investigation 
when there is persistent aching or attacks of neuralgic pain in the 
neighbourhood, while the bones, especially the mastoid, should be 
palpated for spots of local tenderness. 

Vertical headache also is often neuralgic in character* In hysteria 
the sensation of a nail being driven into the skull, called *^clavu8," 
is sometimes experienceth A feeling of weight or pressure on 
the vertex, often accomjianied by a dull diffuse headache, suggests 
an overtaxed brain, but it is also complained of by hypochondriacal 
persons. 

The Kind of Headache. — Sharp violent ptiins occur in neuralgia 
from any cause. Sometimes they are present during the growth of 
a tumour, or mark the early period of a meningitis. Dull heavy 
headaches suggest a toxoamic state, as in uraemia, jaundice, chronic 
alcoholism,, lead poisoning. A throbbing headache increased by move- 
ment is characteristic of anaemia ; it also often occui's in cases of 
cardiac hypertrophy, especially when this is associated with gastric 
disturbance. A pulsating constant headache may be due to an intra- 
cnmial aneurysm. 

Relation of Headache to Time, Taking of Food and other Circum- 
Stances.— 'The lieadache of exhaustion and inanition is most marked on 
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wnking in the morning, and is relieved by food ; that of anapmia comes 
on in the clay, and is worse at bedtime The syphilitic headache, often 
rery severe, intense and persistent, is particalarly characterised by 
nocturnal exacerbations, which deprive the patient of sleep (bat be it 
noted that sleeplessness in syphilitic subjects cannot always be accounted 
for by pain in the head). This headache is often accompanied by much 
irritahiiity and mental depression, while in the severest cases the head 
is tof> sensitive to lay on the pillow, and the patient sits up in bed 
holding his head between his hands. 

Excitement and movement improve the headache of hysteria ; they 
aggravate that produced by organic brain disease, also the pain of 
migraine. The pain of organic brain disease is characterised by its 
constancy, but it L) liable to paroxysmal exacerbations, often of great 
severity. It varies in character and in position. It may be dull, 
>ioring, or rending ; it may be general or locaL When locals the seat of 
pain sometimes corresfiond.^ to that of the tumour, and there may be 
local tenderness. Tumours of the cerebellum frequently give rise to 
occipital pain, but occasionally pain is limited to the frontal region. 
Hence the locality of a brain tumour cannot be diagnosed with any 
confidence merely fro^:: ice p«3sition of the pain. An aneurysm of the 
basilar artery us^j]j zr-ti-.i-.i^ o^vipital headache. 

It will >ip g4.t/j*7<j: :"ni :>e ab»^ve oi^servations on headache, that 
whil** thi*i t^ywjtUjiL mij •»* 'ar^rii by disease of almost every organ of 
th** ^'O'ly, it Hj/;#»5U"» «: •♦? iirs;: cl'>>ely related to alimentary distnrt^ 
Aiio^^K, if, nup'ihiti. '17 *,• n-'u*^ T.-inc crndition of the blood. Whenever 
it* i*'Ufr\'tyy t* 'I'lU'r^T . -j»a vmjttriture should be taken, the cfcie 
divrPi »'x>'iiiiri*:',. un' .i#* •.'•rj::r:i*:»i :: the nervous system caiefaQy 
ifjir*4Kti|)j»it^'l 

PtiU iti Ut^ %^ML '»-' • •** i--^ :•- rarie* of the spine, to disorMR 
'/f til*- Krifi'ijMi^ |/ff>.'-- .- 'r \*9^\v\:jx^^.. *'jt xo muscular rheomatifaiL. 
ih«* *'AMr%i't f If >•--//»' »^'>t|' T.T y!ifraiai«'c.-T affected. 

fftJn In U*e lMi^.;r.' ''» -^ 11:17 •>* r-neral or local, and may ^ 
«r*«*iM*'l Sty *\ttt4fM*^ '/ -ti* vpf^\nrn^, i^'i* 51'jrd or its membranes^ or 1^ 
np'mul ff I tiM'ii-# *ffftti' riitt-. r- m I -'•r ^77*^1 pain in conseQuenoe ef 
tiht^ttttl '\t^'iu.4 'lift i.' >l*:^'i^,f ;n; •. .3- ibe mid-dorsal re^aon x 
<t«MftMi«rfi i*' *»y» j<#*j/-'. '*if tf- \ I'fT^r >*■***] mav be due to a loaded 
•jmI'iii, jmifK »# Ktft , r,i, ,.,* •ij-,/-/i *i'»ii.*cv/.*a» result from kidney -or 
«»VMiifiii «tihMf.4 f*uiit i^r^r- '/>♦»- /igt iju*r*v.v.- V often associated vricb 
•liHtM<ii«M M< *itt *t».'*Hti^* '*' *f^v*» (f !«#•:;:» 7 p4 ins are very eomnum 
hi till ItiMiKi** ♦(yff* i .' * -y f *fta *oi«Sf 'j'f^ji^ in the eariy stafjBf^ 

\\ if mIm«' fnit$trf • ;• ■ y-* • « /./«t«-.«^»iu ftjfM^i the ligameiite «ye 
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side or front of the abdomen. Intense parox}*sms of epigastiic paio 
are not tmcoinmon Id locomotor ataxy, and are generally associated 
with dbturljed iietion of tlie heart and incessant painful vomiting'. 
These attacks of gastralo^ia, or gastric crises, as they are cjilled, along 
with lancinating pains in the limbs, chest and Imck, may occmr for 
many years before ataxic symptoms make their appearance. 

Colic is a term applied to spajsmodic alxioniinal paio^ of which tliree 
chief vaneties are ilistingui^shed, namely, intestinal, renal and biliary, 
which are produced by irritation of the intestine, ureter and bile-ducts 
refijwctivedy. 

Intestinal colic, due usually to some irritant in the bowel or to lead 
poisoning, is referred as a rule to the neighbourhood of the unjbilicus. 

Benal colic, usually produce*! by the passage or disturbance of a 
calculus in the ureter, is a severe pain which is felt in one loin and 
flank, and darts down to the groin and testicle, and sometimes to the 
thigh or to the chest and back. Sometimes thei*e Ls an associated 
disturbance of the colon, especially of the enecum, which becomes 
paralytically distended, and there may be attacks simulating the 
beginning of typhlitis. 

Biliary colic, commonly caused by the escape of gall-stones into the 
cystic and common bile ducts, i^ an agonising pain which is situated 
in the right hypochondrium, and shoots up to the right shoulder and 
hack. 

All forms of ctdic may be ushered in by shivering or rigors, and be 
accompanied by nausea and vomiting, clammy s\veat, and other symp- 
toms of collapse. 

Pain in the Limbs. — This raay be the result of syphilis, rheuma- 
tism, gout, or «lhi?r cause wdiich leads to disease of the bones, joints, 
muscles, or nerves. It is also to be noted that a pain in the tip of the 
.shoulder sometimes occurs in pleurisy and pericarditis; that shooting 
IMihis down the arms are sometimes the result of aneurysm, hejirt 
disease, angina pectoris^ disease of the pjosterior roots or peripheral 
nerves ; and that lightning like pains in the lower limlj^s constitute one 
of tho earliest and most striking features of locomotor ataxy. 

Numbness and Ting^lingf of the extremities often attend the onset 
of acute aUections of the nerves, spinal-cord^ or brain. They ai-e particu- 
larly common initial symptoms in the vai-ious forms of multiple j>eri* 
pheral neuritis, and may exist for some time before objective changes 
in the cutaneous sensibility cam be detected. At the onset of peripheral 
neuritis, numbnesB and tingling are frequently combined with alternat- 
ing attacks of burning sensations in the hands and feet, and coldness 
and dcadness of these jmrts, together with actual paroxysmal pidns in 
the limbs. In the alcoholic variety severe cramps in the muscles of 
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the calves aod other parts of the Hmbs, mortiieg retching anil vomiting, 
as well as ehoi'tness of bi-esth from cardiac weakness, are also fi'cqiient 
symptoms i-omplained of by the patient* 

VertigfO. — VeHigOj called by the patient "giddiness," "dizziness," 
or ** swimming io the hejul/' is a distuibaiice of the sense of equilibrium. 
The patient feels as if going to stagger or fall, or that surrounding 
objects are oscillating or moving in a particular direction. The sub- 
jective sensation of movement is sometimes accompanied by actual 
reeling or falling to the ground. 

The symptom is a common one, and accorditig to its assLiciations the 
following varietie.^ may be distinguished i — 

Ocular Vertigo. — This is usually due to weakness of one of the ocular 
muscles, as the external oi- internal rectus. Often there is some error 
of refraction ; for example, the stmin on the internal recti in myopia 
may be followed by weakness of these muscles, and then near objects 
become indistinct, and a sense of confusion and vertigo ensues. 

Auditory or Aural Vertigo. — Giddiness may be caused by disease of 
any part of tbe auditory apparatus, the meatus, tympanum, Eustachian 
tube, the labyrinth, auditory nerve or its central con neL*t ions. When 
associated with tinnitus and deafness, there is probably an affection of 
tbe labyrinth^ especially of the semicircular ciinals, and the condition 
is called Meuiere^s tlisease or labyrinthine vertiga The deafness is 
central, that is, does not depend on im.paired conduction through the 
middle or external ear ; the vertigo, which varies in inteuijity^ may be 
severe enough to burl the patient to tbe ground ; it is usually par- 
oxysmal, while the tinnitus and deafness are persistent The attack 
may be attended by tem|K>rary unconsciousness, and in bad cases is 
followed by nausea, vomiting and symptoms of collapse. 

Whenever vertigo is accompanied by other indic^itions of ear disease, 
a careful otoscopic examination should be made, and a normal con- 
dition of the meatus, membrann tympani and Eustachian tube proved 
before admitting the existence of primary diseiise of the labyrinth. 

Gastric Vertigo.^Giddinesa is often complained of by the subjects of 
gastric or hepatic derangements, and is commoner iu ordinary dyspepsia 
than in serious organic disease of the stomaclu It is fioquently accom- 
panied by buzzing in the ears, and may be followed by nausea, 
vomiting, pallor and faintness, Thei-e is no deafness, but it is highly 
probable that a large number of caseR of gastric vertigo are really due 
to disturbance of the semicircular canals. Still in some cases^ as, for 
example, in gout, there often appears to be a close relation between the 
taking of food and vertigo. 

Vertigo depentMng on Disorders of the Nervous System. — Giddiness 
occurs in depression or exhaustion of the brain from any cause, such as 
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excessive smokiDg, driokiiigy ansenua, or mental strain. It is Qsuidljr 
slight or modettite in degree, while it is frequently accompaDied by- 
emotional disturbance, gastric derangement, palpitation and sleep- 
lefisnees. 

Vertigo also occurs in connection with neurasthenia, epilepsy and 
migraine. When present in epilepsy, either aa the aura of a major 
nttack or as one of the chief symptoms of a minor attack, vertigo i& 
almost always attendee! by loss of consciousness. Sometimes it is a 
symptom of intra-cranial lesion, being especially related to disease of 
the cerebellum and its peduncles. In persons past middle Efe, with 
t^igns of arterial degeneration, an attack of vertigo should suggest the 
possibility of an apoplectic seizure; indeed, temporary vertigo and 
slight confusion of intellect may be caused by a small cerebml haemor> 
rhage. In such cases vertigo usually appears with headache, nausea, 
or vomiting, and often there is a sense of unilateral numbness or 
weakness. 

Disorders of Consciousness. 

Exaltation of the Mental Fawers occurs as a premonitory^ symptom 
of some forms of ini>anity or delirium. In chronic alcoholism a stage 
of mental exaltation frequently ushers in the development of other 
psychical disorders, and is attended by hallucinations of the special 
senses. The patient imagines himself to be very rich, or fancies that 
he hears music, wliile when he closes his eyes he sees bright clouds or 
other pictures. But it is noticeable that while the patient is becom- 
ing more absorbed in contemplating his own thoughts and feelings, 
his powers of observation and of attention to business are on the wane. 
The mental excitement, extravagant acts and elation so often seen 
in the early stage of chronic alcoholism closely resemble the early 
symptijms of general paralysis. 

Perversions of ConsciouBness are met with in the various forms of 
insanity, in the delirium of fever, in poisoning by narcotic drugs, and 
in many diseases of the brain or its membranes. An iUosioii is a false 
perception of some sensorial impression received from an actual object, 
but the error can be detected by the mind and corrected. A kaUn- 
cinstioii is a false perception whicb occurs without the action of any 
external stimulus ; thus voices are declared to be heard or objects seen 
in the absence of external realities. Hallucinations of hearing are 
very common in cases of melancholia and delusional insanity, 

A delusion is a false belief, a perversion of judgment, and always 
implies a disordered intellect. Illusions, hallucinations and delusions 
are the chief factors of deUriunL The mental state in deUrium is 
similar to that in insanity^ but the term is commonly restricted to the 
acute mental derangement which oocui« in many fevers, in organic 
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ikkfAi/J^^ ^tJif^^A^/rcL ; nvTmisL, 'i'lsij^avt^ ; ijixopiSv fr:m faE^ore of the 
'uskf*,A Mf.WA»; \jikd ir/y.nfA'. fanctir>n^ aziri orgaric 'iiae&acs oc the 
t/r%ir. ; hy^Ainx ; ffvilmvj ; multiple icleraii^ ; g^teril panklvsjfa of 
t£<e irjmrjb ; TL,eTiiT.jpr.vi : ambnl hjemorrh^^ ctnbi^ii*Tn, tLromccsiSy 
uaA'/'ir, 'vr «kir/ie«Aa ; hjperprrexia aiid «Tin<troke. 

Wher* « yunufsti. is 'i^rplj iinconAckirL*. h is 3on:e«iii:€s difficult to 
^*t:t^ at 4i <iLkjrr»OAi« of tLf; caoae of Lu cocditicri. 

In »«rh & cawe. let the .stideiit observe the foUo-wiiig points : — The 
<r>r,';itir>ri of the heart ani other organs; the teiGc«r*t7ire ; the urine; 
tf,e 'AfMf of tr^ V>r*a8ith ; the p^ipil* ; the re*;;k5 of an ophthalmoecc^ic 
•nLxuAtMvjtx ; the pr^jserice or arjfi»ence of cocvuLsii:.!!*. of r-.r.fUreral spasm 
or i^rkljikift ; tkz.^1 the (yjU'ihifjii of the refieies. An important indiea- 
W/Ti of Jihe dwx of coma L* rtertor. or the snoring noise maiie ot the 
patier.t ir. unAT.iAi.f^, TnL. 'iepend* on ofcet ruction to the entrance of 
air inV/ t^xe cr.e^it, and i* usual Ij pr>iuceci by the falling back of the 
UAsim or of a reiaxfrd -oft palate. 

U STlfPTOlfS IHDICATDrO DISTUSBAKCE OF THE FUKCTIOHB 
OF THE BE8FmAT0BY OB dBCULATOBY OBOAHS. 

CouglL — CoTighing l» a redez act excited bj irritation of the terminal 
fiYmm of the A-:perior larj-ngeal or some other branch of the vagns 
nerre. After taking j» d^p inspiration the glottis is closed and then 
UjTCfA oj^m bj a nVLdfi«:Zi expiratory effort. 

An a rule, cough i* a re- iit of a morV>id condition of some portion of 
the re«piratorj' tnu'rt. "v-t if not ob-.-iously pn>iuced by disease of the 
reapirat/yrj organ.'!, the :<>*>• ibility of the exi.stenoe of irritation elsewhere 
moxt \jh 'rritertaine^i, and it Ls especially important to make a carefal 
exam iriat ion of the thrr>at — the influence of an elongate*! avula, post- 
najial catarrh. a/Jenoids, or eolarge^l tonsila being weighed with the 
nMultii of a physical examination of the chest. The condition of the 
ear, of the ht/ymar:h, and other aVjdominal organs, may also require 
invef^igatioTi. 

Withofjt attempting to enumerate all the causes and varieties of 
ooagh, we would draw attention to the modifications of its tone prx>- 
duoed by l'>cal change-, in the larynx, by pressure on the trachea, and 
by functiofjal and organic dL^ease of the brain. 

Any impainrjent of the prr/jier vibration of the vocal cords, as that 
producer] by the f^renence of false membranes, ulceration or paralysis of 
the cordM, tends to make the cr>ugh hoarse and croupy, and may diminish 
or alKrliifh itn tone. Here, too, may Ije mentioned the peculiar empty 
ineffective ooagh of diphtheria and of alcoholic paralysis. When there 
is preMnire on the trachea, as from an aortic aneurysm or a mediastinal 
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iiimourf the cough Ls bard and metallic in quality, and is associated with 
stridtiloiia inspiration. The cough also occurs in paroxysms^ sometimes 
much reiiemblirig those of whooping-cough, but unaccompanied by the 
characteristic inspiratory noise of the latter disease. Fits of harass- 
ing coughing, if not due to advanced phthisis or to whooping-cough, 
should always make us think of thoracic aneutystn and me^liafitioal 
tumour. 

lis regards morbid brain conditions, we may note the barking cough 
of hyateria, and the influence of profound apoplectic attacks and of 
bulbar paralysis in diminishiog or abolishing the act of coughing, and 
thereby tending to cause a dangerous accumulation of secretion in the 
air passages. 

Shortness of Breath* — Wlxeo a patient complains that he easily 
gets out of breath, or that he is short of breath when he moves qnickly, 
it is most likely that he is suffering from anaemia or from heart-disease. 
Shortness of breath is particularly significant of cardiac insufficiency, of 
weakness of cardiac muscle ; thus it ir perhaps the commonest symptom 
complained of by patients suffering from alcoholic dilatation of the 
heart. The symptom is largely subjective ; the patient feels a need 
for more air, and objective signs of difficult or burned breathing may 
be inconspicuous. But, as a rule, a slightly inci-eased frequency of the 
respiratory movements is observable. The leading respiratory feature, 
then, in anajmic and caixliac dise^ise is the patient's own consciousness 
of disturbed breathing 

Tlie opposite condition, in which increased frequency and diffieulty 
in breathing are ap|)iirent to the observer, bxit scai*cely noticed by the 
patient^ occurs in chronic disoi'ders of the respiratory ^^rgans, as emphy- 
sema and chronic bronchitis, especially when the disease has lasted for 
many years, and the patient has became accustomed to the hindrance 
to his breathing. 

The chief causes of dyspnoyi or diflicult breathing, and of alterations 
in the frequency of respiration, are given in the section on the respira- 
tory system. But we may hei^ point out the importance of regarding 
these symptoms from a wide standpoint, of taking into account not 
only the state of the lungs and heart, but also that of the blood and 
nervous system. If, after a careful investigation, no obvious signs of 
organic disease can be discovered to explain the occurrence of repeated 
attocks of severe dy8pna?a, it is worth while remembering that the 
latter may be due to pressure on the trachea, or a large bronchus from 
an aneurysm, or a deep-seated tumour, and sometimes to a stricture of 
the windpipe, Kor must it be forgotten that laryngeal spasm, with 
severe paroxysms of dyspnoea — laryngeal crises — may constitute very 
early symptoms of locomotor atajcia. The atUicks often closely resemble 
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those of latTBgismus stridulus, while occasionally noisy breathing is 
accompanied by a spasmodic cough like that of whooping-cjough* 

Palpi tatiOIL — This means that the patient feels the beatings of his 
heart, and the <x>nsciousnesi5 is usually attended by a certain amount of 
distress or actual jmin. When the heart is examined, its action may 
be found to be quite normal, but generally some change in its force, 
fre<juencyi or regularity accompanies the subjective sensation. The 
commonest cause of palpitation is dyspepsia. The symptom is also 
frequently associated with hysteria, neurasthenia, or other functional 
nervous disorder. Other causes are ansemia, gout, exophthalmic goitre 
and organic cardiac diisease. 

In heart disease palpitation is usually much aggravated by exertion 
and excitement. In Graves' disease, palpitation, combined with throb- 
bing of the larger aii>eries and breathlessness, may exist for a long time 
before the other symptoms, prominence of the eyeballs and enlarge- 
ment of the thyroid gland, become develoj>ed. 

But, in whatever way palpitation is started, its degree is much 
influenced by the condition of the stomach ; hence an investigation of 
the functions of this organ is of the In'st importance. 



m. SYMPTOMS mDIOATING DISTURBANCE OF THE FUNC- 
TIONS OF THE DIGESTIVE ORGANS. 

The Appetite is diminished or lost (anorexta) in many diseases, 
especially when there is p3^rexia or disorder of the alimentary canal. 
But althougli loss of appetite is a common symptom when inquiiy is 
made with regai'd to it, it is not often a prominent complaint made by 
the patient, for it is usually overshadowed in his mind by the existence 
of other symptoms. Thus a patient attacked with a febrile disorder 
complains that he feels ill, cold, or wealc, or that he has been shivering, 
or of some symptom peculiar to the particular disease from which he 
is suflfering, such as sore throat in scarlet fever, joint-pain in rheuma- 
tism, &a Perhaps certain forms of dyspepsia and early phthisis are the 
commonest conditions in which a patient conBults a doctor for loss of 
appetite. In chronic disease, mental depression always requires con- 
sideration as a factor leading to anorexia. 

Excessive Appetite (bufimia) occurs in certain nervous diseases, in 
diabetes and in some varieties of indigestion. Childmn suffering from 
wormii or gastro-enteric catarrh are often stated by their mothers to 
**eat all before them," An unnatural appetite (pica) for the most 
peculiar articles is sometimes observed in hysteria, pregnancy, and 
insanity. 

ThlTSL — Wlien great thirst and an intense feeling of weakness are 
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nervea to the medulla. The stimulus may be started at any of these 
places* First, the centre may be directly affected hy a growth, hoemor- 
rhage, or local disease. Foi^yoned blood may act on the centre, as to 
acute fevers, uremia, or from poisons or medicines absorbed into the 
blood ; for example, the vomiting produced by a hypodermic injection 
of apomorphia. Secondly, vomiting may be started by irritation of the 
afferent nerve endings to the fauces, pharynx, oesophagus, stomach, 
utenia, or other abdominal organ. Thirdly, by brain irritation. 

Vomiting is an initial symptom of many acute diseases, and this is 
particularly the cai^e in early life. It is especially noticeable at the 
onset of sc4irlet fever, pneumonia and tubercular meningitis, of which 
diseases it may be a symptom of great diagnostic value. Thus, a young 
child is taken suddenly ill, the tempei-ature is raised, the fauces are 
congested and swollen, and there iw a slight eruption of uncertain 
character over the upper part of the chest. Now the occurrence of 
vomiting on the first day of auch an illness is highly suggestive of 
scarlet feverj but in the absence of vomiting the case may turn out to 
be one of ordinary sore throat, or of a general catarrh with stihseqiient 
localisation in the bronchial or gastro-intestinal mucous membrane. 
Vomiting is one of the earlie^st symptoms of acute peritonitis, and also 
occasionally of pleurisy, pericarditis and phthisis. In elderly persons 
it often marks the onset of cerebral beemorrhage ; and at all ages it 
frequently occurs as an early symptom of brain disease, and even when 
the lesion is one of limited extent. 

Vomiting is a stiiking feature of the paroxysms of whooping-cough, 
occurring sometimes with such severity and frequency as to place the 
patient in great danger. During the convalescence of typhoid fever 
both vomiting and diarrbopu are easily excited hy even slight additions 
to the diet. Vomiting is also not uncommon during the course of 
phthisis, heart disease, Addison's and Bright^s diseases. It is often 
a pix>minent symptom in both functional and organic disorders of the 
stomach and bowels. It occurs frequently in the catarrhs of the 
alimentary tract that are so common during the period of infancy 
and early childhot^d, and may be associated with either obstinate con- 
stipation or severe diarrho&a. 

Sometimes there is a difficulty in deciding whether a patient is 
suffering from atonic dyspepsia or gastric ulcer: the occurrence of 
vomiting in such a case would of itself be in favour of ulcen But when 
the uloer is situated on the anterior surface of the stomach, vomiting 
and other symptoms may be absent from fii'st to last, or till the onset 
of perforative j^keritonitis. In cancer of the stomach, vomiting is most 
common when the orifices are obstructed, or wiien there is an ulcerated 
surface. When new growth is limited to the walls of the stomach, the 
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0tf«Bii| too« may be kid on the need of examtning the fceesy in order lo 
avoid the rii$k of overlooking nmlignant disease, and of remembering 
that a thin discbarge associated with " weeping " often ocears near a 
j>artiAl o>irtTiictioD, 

Constipatian v^ a prominent sjmptom in aanj diaottle»s of tJie 
heart, liver, Ftomacb and nerroos system. It oeeoni in antnia, in 
diabetea and at tbe eommencement of m&ny febrile dimwMi^ • it coaali- 
tuies an early sign of peritonitis and is an important mnptom of 
intestinal obstroction. 

In the acute varieties of obstmction^ co piii p m tioii is nsnallj eomplate 
and absolate, and i& associated with serme eoUcky paina, yomtting^ «nd 
symptoms of collapse. But in acnte intossosoBption there is oonng of 
blood mixed with mucns from the anns. In chronic obstruction the 
condition of the bowels varies from time to time; thus when the 
obstruction is due to cancer of the rectum or sigmoid flexnre, diarrhina 
and constipation may alternate, but in obstraction from fecal aocumn- 
latiflttf constipation is pronounced, and tends to become absolnte. 

In order to differentiate the various forms of intestinal obetnictiaoi, 
it is necessary to make a careful exEimination of the abdomen and its 
partetes, to consider the sex, age and previous history of the patient, 
and to study the mode of onset and the character of the pain, vomiting, 
and otb^" symptoms that may be present. These points will be foond 
disooflsed in text- books on medicine or surgery. 

A digital examination of the rectum should be made when pain ts 
ref err ed to the rectum or to the lower part of the abdomen. Fain and 
stnyning at atoc^ ((enegmus) occur in dysentery and other inftammatoiy 
affectloDS of the descending colon, also in connection with pilas^ Bstnla, 
ittietnre^ or other lesions affecting the rectum. 

The rectal cxisee, which sometimes occur in locomotor ataxia, are 
GfaaBiiotensed by paroxysms of severe pain and tenesmus^ and the 
petaent may complain that he feels as if there were a foreign body in 
the rectum whi<^ he has a strong desire to evacuate. 



IV. SYMPTOMB IHDICATIK0 DISTtJEBAKCE OF TKE 
UEIEf ABT OEGAHS, 

Tkt sjiDptoina to which a pat»ent may caU attention are :^Changee 
in the appearance or quantity of urine (see Examination of Urine, 
Ckmp^ X.); alterations in the frequency of micturition ; inability to pass 
water or to hold it properly ; pain or dignity in nuc^uritfon. 

Increased Frequency of Micturition must be distinguished from 

alterations in the quantity of urine paaeed. Thus in stricture of the 
orethray prostatie diaeme^ cystitis, tumour or calculus of the bladder or 
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to empty itself properly, It is therefore always partially and often 
completely filled; hence urine is discharged frequently, and often 
" incontinently.'' The association of incontinence with retention occurs 
also in females ns a result of prolonged labour, and in ^rls from vulvitis 
or other variety of genital irritation. Retention with ** overflow 
incontinence " is also an important aymptom in many cases of loco- 
motor ataxia and other diseases of the spinal cord. It is common, too, 
in conditions of mental impairment from whatever cause. True incon- 
tinence of urine from parsilysis of the sphincter is produced by lesions 
of the cord which implicate the bladder centre in the lumbar enlarge- 
ment Wetting the bed or the clothes is sometimes a valuable indica* 
tion of the occurrence of an epileptic fit. 

Nocturnal incontinence of urine apart from epilepsy or any local 
lesion is not uncommon in children ; the urine is usually voided during 
the early hours of sleep. The symptom is to be regarded as a sign 
of nerve weakness, of undue tendency to reflex action. Sometimes 
the affected child exhibits rheumatic proclivities; but careful search 
should always be made for any sign of local irritation, such as phimosis, 
worms, or vulvitis. 

Pain, with or without Difficulty, in Micturition, occnrs in a 

number of morbid conditions affecting the urethra or bladder. It is 
common in pelvic inflammation, especially in women, and in cases of 
enlargement or displacement of the uterus. Pain and a frequent 
desire to pass water are prominent symptoms in cystitiSi and in 
cases of stone in the bladder. The pain in calculus is usually 
referred to the end of tlie penis, and is much increased by sudden 
movements of the lx)dy. In cystitis, pain is situated over the pubis 
and sacrum, and in the perineum ; there is also a very urgent desire 
to pass water, which is experienced even after all the urine has been 
voided. 

Pain refeiTod to the bladder and frequent painful micturition requires 
especial emphasis in relation to peritonitis which has spread down to 
Douglases pouch. This is common in disease of the vermiform appendix 
and in latent jjeritonitis from typhoid fever. Here, too, may be men- 
tioned the nephralgic, vesical, and urethral crises, which occasionally 
manifest themselves during the course of locomotor ataxia. In 
nephralgic crises the paroxysmal pains closely resemble attacks of 
renal colic, while in bladder and urethral ci-ises the patient sufiTers 
from painful and frequent micturition, which very rarely is accompanied 
by the passing of a little blood. 




CHANGES IN SIZE ANB SHAPE. 



27 



CHAPTER III. 

EXAMINATION OP THE SURFACE OF THE BODY, 

Under this heading may be included the examination of the skin and 
its appendages, that of the subcutaneous tissues, of the contour of the 
muscles, glands, bones and joints, together with a brief notice of 
tumours and deformities. 

The deviations from normal are extremely numerous, and it is only 
possible, with the space at our disposal, to give a brief account of the 
more important on&^; of these many will be dealt with in the chapters 
devoted to diseases of the skin and of the nervous system, while others 
are referred to in the sections relating to inspection of the chest and 
abdomen. 

In the present chapter the chief objective signs noticeable in making 
an examination {t) of the body generally, and (2) of the head, limbs 
and spine, are more particolarly considered, and they may be con- 
veniently arranged under the headings, Size, Shape and Expression. 
The term **expression " is taken to include not only the expression of the 
face, but also that of the body and limbe^ as exempli ded by posture, 
station and gait. 



CHAN0ES IN SI2E AND SHAFl!. 

I, The Body Generally. --In a large number of diseases the 
general bulk or weight of the body becomes diminished ; in compara- 
tively few does it become increased. 

When the whole body is wasted, we speak of emaciation or general 
atrophy ; while wasting of a portion of the body Is (mlled local atrophy. 
In general ati-ophy the most obvious sign is wasting of the sub- 
cutaneous fat. In progressive muscular atrophy^ which may also 
produce great thinness of limb and lx>dy, there is not, strictly speaking, 
general atrophy, but general ati^phy of one tissue, namely, the mus- 
cular. Local atrophy commonly depends on loss of muscular tissue, 
but the bones and other tissues may also be involved. 

In muscular atrophy the strength of individual movements is im- 
paired, and the i^apidity with which the weakness progresses varies 
with the position and nature of the lesion ; hut in cases of adipoae 
atroph}^, voluntary power is not necessarily affected. At the same 
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time the two varieties cannot be abruptly separated, for whenever 
wasting of adipose tissue occurs as a result of disease, the muscles also 
miffer, if only to a slight extent. 

Emaciation {cMefly Adipose Atrophy) is roughly estiaiated by the 
ease with which a fold of skin is pinched up from the underlying fwirts ; 
but in order to obtain acKjurate indications the scales are necessary, and 
in all serious diseases the patient should be weigh etl, if practicable, at 
regular intervals, for then useful information is obtained as to the 
progress of the malady. 

Emaciation is a prominent fe-atiire in all acute febrile dis^ises, and 
is also present in varying degree in the majority of chronic maladies. 
It is especially noticeable in typhoid fever, where it progresses with 
greater itipidity than can be accounted for by the degree of pyi'exia, 
the scanty diet^ or the loss by tlie evacuations. Emaciation is fre- 
quently one of the earliest in<lications of plithisis, also of tul^ercular 
meningitis in children, in whom it may occur for some time before the 
onset of more characteristic s^Tiiptoms. 

In pulmonary phthisis or in general tuberculosis the chest and limbs 
are tlie most affectwl, while the face is often spared till the malady 
is far advanced ; but in malignant disease, and especially when the 
abdominal organs are involved, the face wastes as much and as rapidly 
as other parts of the body. In infancy, unsuitable food or catarrh 
of the stomach and bowels are the commonest causes of general 
atixjphy. It is aometimea present in rickets and congenital syphilis, 
but in Ixjth these diseases the infant may be plump and well nourished, 
and indeed "fat rickets" is commoner than "lean rickets.*' Occasion* 
ally cases of infnntile atrophy are met with to which no clue cjin bo 
found ; a pi-oper quantity of suitable food is taken, the digestive and 
other functions appear to be normal, there is no pyrexifi, and no lesion 
is discovered on postmortem examination. It shouLi be observed that 
in children weight is more readily lost, more quickly regained, and 
that its loss is less frequently a sign of serious disease than in adults. 
In the latter, howevef, and especially in females, extreme emaciation 
may occur in association with hysteria, but this no douVit is mainly the 
result of fa.sting ; and in all cases of emaciation the question of starva- 
tion, whether voluntary or enforced by necessity or disease, must be 
carefully considei'cd. 

Iiocal Atrophy.^ — In local atrf>pihy the skin^ fat, muscles and bones 
may be separately or collectively involved. Thus atrophy of the skin 
may result from undti© sti^tching of a part, witness the ^Minero 
albicantes ** on the abdomen of women as a result of pregnancy, or on 
the breasts as a result of lactation. 

Atix>phy of the hand muscles may be produced by desti^ctive lesions 
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o( the median and ulnar nerves ; progressive wasting of a limb from 
destruction of cells iu the anterior horns of the spinal cord. In the 
latter condition the bones are affected as well fis the muscles, but the 
wasting of the osseous tissue bears no proportion to that of the 
muscular, for the bones may l^e found of normal length and thickness 
when the greater part of the muscles of a limb is lost, and conversely 
a limb may be shortened and thinned when its muscles are free from 
obvious wasting. The condition of a limb in which a retrograde 
change has taken place in parts originally well developed must be 
distinguished from a limb in which there has been arreat of growtlL 
Thus a destructive lesion of the motor part of the cortex on one side of 
the brain in early infancy will hinder the growth of the liml)S on the 
opposite side of the body, and hence at a later period of life they will 
be shorter and thinner than theii* fellows, the bones as well as the 
soft tissues being more or less arrested in their development. The 
affected limbs, indeed, in some causes may be perfect in shape and 
correspond to those of a healthy child, while the opposite limbs have 
the sizB and vigour of adult life. 

The pmsence or absence of local muscular atrophy is determined first 
by inspection and palpation, a muscular prominence on one side being 
compared as to bulk and consistence with the same part on the other 
side of the body ; second, by measurement ; third, by testing the 
strength of the part supposed to be affected. 

The conditions under which atrophy of muscle occurs may be 
arranged in four cldisses:— A trophi/ froiu dhme: thus a moderate 
degree of wasting alTects the muscles of a panilysed limb, or of a limb 
that has been kept in splints for a length of time, Atrophij frmn 
di^ase of the fnuscular iumie itself: the so-called ^* myopathic atrophy." 
Atrophtj from disease of the nervom st/dtmL Kxamplt?s : infantile 
pamlysis, the muscular atrophy depending on destruction of the eeUs 
in the anterior horns of the cord; wasting of the extensor muscles 
of the forearm from disease or injury of the musculo- spiral nerve. 
Arthiilk Airoj^hi/ : — When a joint is inflamed, cither from injuiy or 
disease, the muscles moving it frequently undergo rapid wasting ; thus 
wasting of the thigh muscles follows severe injury to the knee-joint ; 
atrophy of the interosseous muscles of the hands attends rheumatic 
swellings of the knuckles. The distinctions between these vaiieties of 
muscular atrophy are given in the section on the Nervous System, 

Obesityi or an excessive quantity of fat throughout the body, is of 
frequent occurrence in women at or about the climacteric pericKi ; also 
in persons who habitually indulge too freely in malt liquors. It is 
common, too, In idiots, and in' some cases of chronic cerebral disease, 
€.^., cerebral tumour. 
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By Dropsy is meant an accumulation of serous fluid in the areolar 
Bpaoes of the connective tissue, or in the eerous cavities of the body. 

In the former po.^ition, dropsy, when extensive, is termed Anasarca ; 
when more or less localised, (Edema. Dropsy increases the siie of the 
affected pari, and the swelling is distingnished by the pit which is 
produced on pressing with the finger. The degree of enlargement 
vanes much i it may be so great as to render the skin tense and ehin- 
tng, or so slight as to be scarcely perceptible. In doubtful cases, as, 
for example, when examining the leg, steady continuous pressure with 
the finger over the shin for a few seconds may produce slight pitting 
when more sudden pressui'e has been unsuccessful ; also even in minor 
degrees of oedema^ a feeling of dough iness or want of elasticity is 
usually experienced. As a rule, the pit liegina to gradually fill up 
directly the finger is removed, but in extreme cedema it may persist for 
a considerable time. 

Dropsy m most marked in dependent parts, and in regions where 
there is much loose cellular tissue, as the eyelids or scrotum ; it should 
always be looked for over the sacrum, even when undetectable elsewhere. 

Dropsy may result from any cause which interferes with the circula- 
tion of the blood, or whicli leads to deterioration of this fluid itself. 

CEdema limited to the legs, slight or modemte in degree, occtirring 
in middle life, and especially in females, Ls frequently due to varicose 
veins ; in such cases, even if there he no obvious varicosity of the 
superficial veins, the possibility that the deep veins may be affected 
should not be forgotten. (Edema of the lower limbs may also be 
caused by any undue pressure within the abdomen, as from tumours or 
ascites, (Edema beginning about the ankles, and then slowly progress- 
ing to other parts of the body, occurs usually as a result of mitral 
regurgitation or of mitral stenosis ; it is also produced by dilatation of 
the right side of the heart, due either to obstruction to the pulmonary 
circulation, as from emphysema and bronchitis, or to weakness of the 
cardiac muscle. Slight puftiuess about the ankles, becoming a genuine 
ccdema after standing or walking, is signilicant of anpemia ; and the 
amount of diopsy, originally started by mechanical obstruction to the 
circulation, ia largely influenced by the degree of anaemia present. 

Puffiness beneath the eyes may be noticed in whooping-cough, and is 
an early sign of renal dropsy. In acute nephritis the spread of osdema 
is often very rapid ; in a few hours the features may be almost 
obliterated and the whole body greatly swollen ; the subsidence of the 
e welling may be equally rapid. 

In some forms of chronic Bright 's disease there is considerable and 
persistent anasarca, but in the red granular kidney, redema may be 
absent or quite insignificant. Apart from kidney disease, (Bdema of 





yw. 1.— Face c*f Large White Kidney Cl>r. DreJiclifeM's Cnae). Tlie left eye fa nearly cloied by 
QKl«m[Lti<Ms !iweUirig« The tmited eyebrt)wa ant! wrlnklu^l fixnlieail ItuliLiite Ihe lUfnciiU; 
In optttilij}; the oyefc 

mechanical obstmction within the thorax, as from a meLliastinal tumour 
pi^SMng on the supt?rior vena cava. 

Dropsy limited to one limb indicatess obstruction of n. venous trunk, 
as, for example, the swollen lower limb ol phlegmasia dolens. Local 




Wta. 9m—¥mcjo ut Wonuua, tjied 45, ihovtD{r moderate degree of MyvuHlema. 

fpdema may also refiult from active congestion ; thus the inflammatory' 
swelling of gout pita on pressure. 

Myx^Bdema.. — In this disease there i& an increase in the general 




and spad©*like. The tongue too is enlarged. There is usuftlly torpor 
of both mind and body, together with some unpairnfient of the special 
senses, and the utterance is thick, slow, and gwttuiuL The tempera* 
ture of the body is usually subDOrmal and the urine contams a deficient 
quantity of urea. 
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Acromegaly, a n\re disease, resembles mpcoedema in many respects, 
but presents many notable differences. Thus the skin is but rarely 
bard ami dry, and the bodily and ment^al functions are not impiired. 
Also the hands and feet are greatly hypertrophied ; the face, too, is 
elongated, and certain parts, eapecially the nose and lower jaw, become 
much increased in size. Frequently the ends of the long bones are 
hypertrophied, but the shafts are unaffected. Sometimes temporal 
hemianopsia is present. Mediastinal dulness in consequence of enlarge- 
ment of the thymtiR gland baa also been detected. 

Subcutaneous Emphysema, a condition caused by the escape of air 
or gas into the subcutaneous tissue, produces a swelling somewhat 
similar in appearance to that of oedema. On pressure with the finger, 
a characteristic feeling of crackling is experienced ; a pit is also pro- 
duced, which lills up more qnickly than that of cedema. Variable 
and, as a rule, limite<l in its distribution, emphysema may extend over 
nejirly the whole body. Apart from surgicfil cases, it is usually set 
up ; — (k) By rupture of some of the pulmonary air cells in consequence 
of great intra-thoracic pressure, as in whooping-cough ; the air is 
drii'en into the inter-lobular sept% and then finds its way through the 
mediastinum into the cellular tissue of the neck. (2.) By ulceration 
over a pulmonary cavity, which has become adherent to the chest walL 
(3v) ^y perforation from ulcer of the larynx, tnichea, oesophagus, 
stomach, or intestine. In the case of the stomach and intestine, it is 
necseeaary for the affected part to be glued to the abdominal wall, 
otherwise the gas will escape into the peritoneal cavity. 

Local increase in size, other tlian that cjiused by obesity, dropsy, 
subcutaneous emphysema, the presence of a new growth, anemysm, or 
other tumour, may be caused by true or false hypertrophy of the 
mtiscular tissue. True htjpeiinyphy of muscle, as a result of disease, is 
exceedingly rare. It occtirs in Thomsen*s disease, the cbanicteristic 
sympU>ra of which is rigidity of muscles w^hen put into action after a 
period of rest. Here the hypertropliy is often accompanied by increased 
strength ; but in a still rarer affection a partial or wide-spread hyper- 
trophy of muscle is found in association with tliniinislied power* 

False Hypertrophy of muscle is a leading feature in tlie disease known 
ftB pseudodiypertrophic paralysis, where the increased size of the calves 
and other muscidar masses is due to a growth of fatty or librous 
interstitial tissue. 

Enlarged hard muscles also occur in cretinism ^ and may supervene 
on muscular atrophy, as, for example, sometimes in infantile paralysis 
and in hemiplegia. 

IL The Head and FaC6^^^^ariations in size and shape, within the 
limits of hecdtb, and apart from mentsil imi>airment, are innumeraljle, 

C 
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and will be found discussed in works on Anthropology. Yarmtions 
depending on ]>athological changes are chiefly met with in early lifa 

The craninm of even the youngest healthy infant is Jinn and un- 
yielding to ordinary pressure, except over the anterior and posterior 
fontanelles; the two halves are almost, if not quite, symmetrical ; the 
shape of the head in the an tero- posterior plane is that of an irregular 
pentagon with curved sides, and this form is maintained throughout 
life. The siia is variable, but the following may be taken as normal 
limits below the age of five years : — The circuniference at the level of 
the occipital protuberance, from 1 5 to 20 inches; the transverse diameter, 
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taken with the calipers between the parietal eminences, from 4 to 6- 
inches ; and t!ie an tero- posterior diameter from 6 to 8 inches^ Ample 
illustnition of changes in the form of the head and face will be afforded 
by a bnef reference to rickets, cretinism and a few other familiar 
diseases, 

BicketB. — In infants a few months old the free margins of the iat 
bones of the skull may be unduly soft, and the occiput and the |mrietals 
may yield to the pre«aui^ of the finger like parchment ; also round spots 
of local thinning may be detected on these bones, and even exceptionally 
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on the frontal. To this abnormal tlexibility the term Cramotabes 
is applied^ Associuted with craniotabes, bossy swell mgs may form on 
the frontal and parietal bones in front of and belund the anterior 
fontanelle respectively; they shine through the thin pale scalp, and 
sometimes cause a characteristic pale bluish pmmineiice. There is no 
loctil heat or tendernet^s over these areas, but it is probable that the 
irritability displayed by infants so affected, the throwing about of the 
head and the Ixiring into the pillow, bear a direct relation to these 
hyperplastic changes. In aggi-avated cases the bosses increase in size, 
and other swellings arise around the parietal eminences, on the upper 
part of the occiput, on the temporal regions and in the neighbourhood 
of the sutui^s. All these new superposed osseous growths, if not 
absorl>ed, gimdually become more or less diffused and organised, and 
thus give rise to the various forms of the rickety skulL Of these 
there are two principal shapes to be noticed : the cjommonest sbai>e 
presents a broad, square forehead, strongly-developed fi-ontal and 
parietal eminences and occipitiil protuberance ; the crown is flat- 
tened, but still shows some indications of the original four boases, 
I "With a broad median groove and a ridge on each side of it. The 
eeoond type of rickety skull is elongated fore and aft, or mfirkedly 
dolichocephalic. 

Other rickety heads show the whole occipital i-egion flattened so as 
to api>ear nearly vertical on side view ; some show marked asymmetry, 
especially in the posterior part, and this is occasionally accompanied by 
compensation in the fore part ; the frontal region being prominent on 
the same side as the flattened paneto-occipital region, and vice versa. 
Delay in closure of font^inelles and sutui^s is ahso to be noticed. The 
anterior fontanelle, which in a healthy child is usually closed at about 
eighteen months of age, may be unduly wide long after this period. 
Grooves may also l>e felt in the cranial bones for the distended veins 
which coarse over the scalp. The face in rickets often looks small 
in contrast to the massive frontal region ; the alveolar border of 
the upper jaw tends to iissume a heak-bke shape, while the lower 
jaw is somewhat polygonal ^ with its anterior part turned slightly 
inwards. 

CretinisHL. — In tliis disease the head is large, and in many cases 

brachycephalic^ — ^tbat is, contracted from befoi'e back and expanded at 

the sides — and sometimes measures more from ear to ear than from the 

rroot of the nose to the occipital spine. The top and back of the head 

are usually dattened. The fjice is square and large, especially in the 

upper third ; the nose is short, depressed at its root, and spreads out 

.enormously towards the aUe; the eyes are wide apart, the mouth large 

^and gaping, and the lips thick 
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ridge placed transvei-sely lj>etween the frontal eminences But this is 
not constant, and skull changes due to syphilis are sipt to be associated 
with skull changes due to ricketa. Occasionally necrosis and exfoliation 
of bone take place, and may leave a large gap in the frontal or parietal 
region. In young infants asymmetry of the skull is sometimes present. 
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size is due thieSj to great narrowing of the transverse diameter of the 
frontal region, while the ant ero- posterior plane remains of normal 
length ; in other cases the head tapers towai-ds the top and pi'esents a 
triangular shape in the coronal section. The sutures and fontanelles 
are prematurely closed. 

A mici-ocephalic child is more or leas idiotic^ is subject to fits, and 
frequently has rigid flexed limbs (Fig. lo). 

Asymmetry of SkiiU has already been mentioned as occasionally 
present in rickety and in syphiHtie infants. It also occurs in associa- 
tion with defects in one of the oei^bral iiemispheres, when there may 
be a condition of crossed atropb3^ Thus if some of the convolutions on 
the left side of the brain are wasted or wanting, the left parietal bone 
may feel Eatter than the right, and the left side of the forehead shore 
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off more than the right side ; but below the eyes the arrested growth 
will affect the right cheek and the right limbs, the latter frequently 
presenting a spastic hemiplegia. Slighter degrees of this a^symmetry 
are hy no means uncommon ; indeed, it is perhaps i-are to see perfect 
equality between the two sides of the face, and it may be that there is 
a coiTesjjonding asymmetry between the cerebral motor areas, A still 
rarer form of facial asymmetry is *seen in the affection known as 
•'unilateral atrophy of the face; '* in this disease the skin, connective 
tissue, and fat are thinned and wasted whilst tJie nmscles are spared ; 
the bones too, if the atrophy begins in early life, may be ai-restetl in 
their development, and then the two halves of the face look as if they 
belonged to difTerent individuals ; one side having the fulness of youth, 
the other the wrinkles oF old nge {Fig. 13). 
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the thoracic aorta or other meiHastinal tumour, and in injuiyor disease 
of the cervical portion of the spinal corcJ, and a diagnosiK between these 
conditions may often he instantly made bv- a general inspection of the 
botly J for in the case of aneurysm we should probably at once notice 
some pulsation of the upper part of tlie chest wall ; and in aflfections 
of the cervical cord^ muscular atrophy in the upper limbs and the 
position of the hands and the spastic attitude of the feet would attract 
our attention ; while in locomotor ataxy thei*e would be an absence of 
all these signs, but both pupils, besides being Bmall, would be inactive 
to light. They are also diminished in size in mitral regurgitation, in 
typhus fever, and whenever the iris is congested either from genertil 
or local causes. Great contraction of the pupils, in association with 
profound coma, if not due to opium poisoning, suggests hsemorrhage 
into the pons Varolii. 

Dilatation of the Pupils (Mydriasis),— The pupils are larger in 
childhood than in adult life. They are often dilated in hysteria, in 
anemia, in typhoid fever, and in many cases of apoplexy. 

Inequality of tke Pupils may be due to un equal i-efractiou of the 
two eyes, myopia being associated with mydriasis, hypermetropia with 
myosis. A destructive lesion of one tliird nerve produces dilatation 
of the corresponding pupil. Inequality of the pupils is often a pro- 
minent symptom in general paralysis of the insane ; it occurs some- 
times in locomotor ataxy, also in migraine. 

The effect of poisons on the size of the pupil must be remembered 
— atropioe, duboisin^ and cocaine dilate, while opium, eserine, and 
pilocarpine contract the pupil. 

Irregulaxitiea in Shape suggest iritis ; they are also frequently met 
with as a result of iridectomy. Coloboma of the iris is a congenital 
cleft in the iris, which is always directed downwards or slightly down 
and in. It may affect one or both eyes, and may occur with or without 
coloboma of the choroid. 

IV. The Limbs* — In addition to wasting or overgrowth of the soft 
tissues of a limb, which have been already referred to, its size and 
shape may be considerahly altered in consequence of disease of the 
bones or joints ; and the following are some of the moi*e important 
deformities which result from such changes. 

In Eicketa the earliest naked -eye changes in the upper limbs are 
observed at the waists, the lower ends of the i^adius and ulna being 
larger than normal. This enlargement is usually most obvious between 
three months and two years of age, a period when beads at the junction 
of the ribs with their costal cartilages are also prominent. The lower 
ends of the tibial and, to a less degree, the ends of the other long bones, 
also show enlargement. 
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The chief changes in the shafts of the long bones are a& follows : — 
The arms become convex outwards about the insertion of the deltoid ; 
the forearms convex backwards ; the thighs convex forwards, and some- 
times outwards as well; while the tibi® present a flight concavity on 
the inner surface, or a marked forward convexity in their lower thirds. 

MoHiiies ossiiim, a rare disease, chietly aifet'ting the female sex, is 
characterised by fractures and extreme flexibility of the long bones, 
together with distoilions of the spine, sternum and pelvis. 

In Cretinism the ends of the bones are frequently abnormally large ; 
the hands are spado-like, and the fingers and toes shoi^tor than normal. 
(See Fig. 5.) 

In infants of about three months old who are the subjects of Inherited 
Syphilis, slight swelling may occur in the neighbourhood of the wrists, 
ellx)ws, shoulder^^ or knees, together with a '* pseud o-paraly^iia '* of these 
parts. Tenderness and powerlesaness are tisually more marked than 
swelling. The enlargement at the wrist is just above the junction of 
the epiphysis of the mdius with its shaft, and is therefore a little higher 
than that of rickets ; it may also extend for a short distance along the 
shaft. Occasionally suppuration or partial dislocation of the epiphysis 
occurs, which subsequently becomes welded with some displacement to 
the shaft. 

Older children, just as the subjects of acquired syphilis, may pi-esent 
nodose or diiTuae enlargement of the bones, especially the ulna?, lower 
ends of humeri, clavicles and tibiae ; and there may be overgrowth in 
length as well tis in thickness. 

Nodose bony swellings occasionally develop during the convalescent 
period of Typlioid Pever* They are usually very painful to pressure, 
and are acc<:mipauied by pyrexia, and some spontaneous pain in the 
affected limb. 

In Infantile Scurvy, sit from sixteen to eighteen months of age, there 
may be noticed extreme tenderness, swelling and immobility of the 
lower limbs, and sometimes of the upper limbs. The affected part, 
commonly the thigh» is swollen and cylindrical in shape, tense and 
shining. The swellings which is deep-seated, begins near the junction 
of shaft with epiphysis, and extends for a varying distance along 
the shaft. The child is somewhat wasted, pale, sallow and fretful. 
Its gums are frequently spongy, and liable to bleed. The urine may 
contain albumen or blood. 

Thickening and Spontaneoua Fractimres of Bones are occasionally 
produced by injuries or diseas<?s of the nervous system. Thus injuries 
of nerve tninks have been followed by swelling and thickening of the 
bones ; and if the injury occur in early life, the development of the 
affected bones may be arrested. Deforinities and fractures of the 



44 



EXAUaJiTiCm or the gUBFACE OF THE BODY. 



boom ooeur in tlie toAftae, sad psrticaUi^f in genenl fwrmlTtics ; also 
in looomotor mimzj, in w\aA ditenae tlie pcnod of swettiag «nd fnctore 
is omslljr preeecM by puxnjsms of kaeinnthig puns. 

Yeiy rimly spotitaneoixB fractures oocar in Toting inCsnts, and 
pfobsbiy as s result of rickets. Hiej occur in tbe middle ol ikyt shaft, 
ss wetl SB ttssr the epiphysis ; they msT be single or mnhiple^ psitial 
or complete. 

Clubbing of Fingers and Toes. — By this is mesnt sn enlargement of 
tbe lingual phalanges of the fingers or toes, Clnbbing majbe rej^jded 
tiM an indication of impeded dreiilstion within the thorax Its oom- 
mooesi causes are phthisis^ empyema, and congenital heart disease. 
The tbiekenliig in phthisis is mainlj from before back ; in emprems, 
from side to side. In phthtBiJ* the nails are often filbert shaped and 
tnoorved. Incurvation of the nails — that is, a marked turning down of 
the tip of the nail — is occasionally met with in healthy persons, bat, ss 
a rule, the normal direction of the nail is a gradual upward slant from 
matrix to tip. 

The Joints — In medical practice articular swellings are most com- 
monly due to rheumatism, gout, or rheumatoid arthritif>. They also 
occur in connection with gonorrhea, fiyphilifj, pysemia, tbe puerperal 
state, iome of the acute specifies, especially scarlet fever, purpura 
hemorrhagica, haemophilia, and dnring the course of certain difieases 
of til e nervou* pystem. 

Itj Acute or Subacute EheEmatism, while any joint may be attacked, 
it is the larger and mediuni-sijied ones which are principally affected* 
There is some ten rl em ess and usually great pain on movement The 
skin over the joint is natural in appearance or presents a pinkish 
blnnh, The arthritis is transitory and shifting in character and 
symmetry in uftoally displayed in the oixler of succession. Tlius while 
the Hwelling of one knee irt «ubsiding, the other knee is the most likely 
joint Ui Ije next uttacked. 

Pyn^xia and profuse acid sweats accompany the arthritis, and appear 
to vary in severity with its intensity and extent. At all ages rheu- 
matinm exhibits migratoiy and relapsing tendencies, but in other 
rp»pect#i certain differences are to be noticed at different ages. Tliua 
rheumatism in the child is chamcterised by the fi'equency with which 
erythematous em pt ion 8, Kubcutaneous nodules, endocarditis, pericar- 
ditin and chorea occur ; while sweating, articular pain and swelling, 
and pyrexia are more marked in the adult. 

With regard to tbt^ nodules^ tliey ai*© smull firm bodies, varying in 
siKO from a pin^s head to an almond, which are situated over the 
tendon sheath « or fasciie, and also over bony prominences, and are most 
commonly fouud about the elbows, and over the extensor tendons of 
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ai Mt tli0 two eiinnei of lileu la tfa»4 
tmfMf yni^fitmwB term, vliile in 
TbeMftDioiiiteoftkel 

HmfaBy for exuDpfe, inTohrmg in 

uTthelaaoniL 

DBy wmnfy affected in neoito ri ic n 
, M olfcen involved in iteomnUiid utlintn, Tlw neck beqnostly 
i stiff in flomcqncncc of "^nodjlitis defavnnnn * ol the eerrical 
Witli TCfwd to tlia hands, aU tW pbnkngenl joints ms j be 
, tlie enl aifflji ent bein^ P^^T ^>>^ ^ thickftiing of tbe srtt- 
of the bcNMs^ uwl fMntlj to an incronit of fluid in tbt 
icmbvnne. Wlwn tJke dbov k tnfxilved, tbe bncsn cner 
it freqnentlr diiteiided iritli flttid. In sdvaneed esses 
oi ihm bonjr surfuceB sgainst one Another produoe « ebai^ 
jttHng. Tbe skin over the enluged joints is noinetimes 
glcMSf sad pignisoled, while the nsils ste brittle and loi^tndttiafty 
ridged. Atiopbj of tbe neigbbaariiig mnsdes is a striking featme^ 
boi visceral oompUcstions are rare. 

lieifeTdeii^t Nodet. — ^Theee are due to an osteophTtic enlar^gement of 
the ends of the bones which enter into the formation of the terminal 
phalangeal jouits. This varietj often occurs ak>ne» bat also in aasocia' 
tion with the polyarti»ilar varietj. 

Tbe Monariieular Varieiif affects men c^tener than women. The 
jolniy ostiallj the hip or shoulder^ becomes stiif and psinfal, and the 
net^ibooring muscles undergo marked atrophy. 

tt maj here be mentioned that enlargement of the ends of the bones^ 
a distinctive feature of the diseased joints in rheumatoid arthritis, is 
also ooeasionally present in acute or subacute rheumatism ; for example^ 
the author has observed thickening of the styloid and coronoid processes 
of the ulna, of the ends of the radius, and in one case, of the ribs near 
ti»eir anterior ends. There is sometimes, too, great tenderness over 
the thickeued portion of bone, suggesting periostitis^ and sometimes 
a fibrous nodule may be felt adhering to the presumably inflamed 
periosteum. 

CNmt — ^Tlie gouty joint, which is usually one of the small articula- 
tions, and most commonly the metacarpo- phalangeal joint of the great 
fcoe^ is tbe seat of great pain and tenderness ; the part is red, swollen 
and oedematous, and the gkin desquamates towards the end of the 
attack. In chronic cases tophi or chalk stones may be found around 
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til© joints and in the cartilages of the eara. The creamy juice obtainetl 
by pricking one of these deposits, when placed on a glass slide with a 
drop of liq, potass^, shows under the microscope innumerable deli- 
cate needle-shaped crystals, which are cbietty composed of biurate of 
sodium^ 

When many joints are affected, and no tophi can be discovered, 
there is often a difficulty in decidiog between rheumatoid arthritis 
and gout. The former often attacks more joints, and shows a greater 
tendency to Bymmetry than the latter disease. The history of the 
case is also of help in forming a diagnosis. 

OoBorrliOBal Arthritis.— This name is given to joint lesions which 
sometimes occur io connect ion with a purulent discharge from a mucous 
membrane, especially that of the urethra. The knees and feet are 
most commonly attacked. The feet become swollen, and the soles are 
often excessively tender. The temporo-maxillary joints are liable to 
\ye affecteii. The arthritis is of an intractable character ; it may be 
progressive, and result in ankylosis of many joints, including spondy- 
litis deformans. But, as a rule, the disease is limited to a few joints ; 
while constitutional disturbance is slight Conjunctivitis and iritis 
are not imcommon, but endocarditis is rare, and, when present, is 
nearly always of the ulcerative or septic variety. 

In Scarlet Pe'^rer two types of joint affection may be distin- 
guished. One variety occurs towards the end of tlie first week, and 
is usually transitory. The sheaths of the tendons at the back of the 
wrists, as well as the wrists themselves and other joints, become tender, 
red and swollen. The other variety comes on during the period of 
desqufimation, and is frequently indistinguishable from ordinary 
rheumatism. 

Ill HsemopMlia the knees sometimes become swoUen in consequence 
of hemorrhage into the joint, or from an effusion of serum into the 
tissues aiMjund it. 

In Congemtal Syphilis a passive synovitis is not uncommon as ono 
of the later manifestations. A child walks into the out-patient room, 
and, on examination, one of the knees is enlarged, perhaps distended 
with fluid, but pi in and tenderness are usually absent. 

Biseasea of tlie Nervous System.— Painful swelling of joints some- 
times follows injuries ur diseases of the spinal cord or peripheral 
nerves ; also i^dness and swelling of the larger joints may be found on 
the paralysed side in hemiplegia, and oftenei' in cases of softening fi-om 
tbixjaibosis than in cases of haemorrhage, 

A form of chronic arthritis sometimes develops very suddenly in 
locomotor ataxy ; the joint, usually the knee, hip, shoulder, or elbow, 
may be considerably swollen within twenty -four hours from the com- 
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Diumtm may Cttti«Q im i»creiiiie or diminution of the natural curvatures^ a 
Utofftl Ouiraiilfo, or |iroji^ionH in ceilain partsi of the vertebral column. 
For ojmmplffy iin iacrease in the dorsal cuTTe is observed in rickets 
wh«n th*» child i« j»ljict?d in the sitting pasture, the dorsal spines pro- 
]iKrtirii( hackwiiid to form a gradasd muudeii convexity ; and if a child 
nuir^iin^ frtjm moderately severe rickets is often kept in the sitting 
^Htnlnrt't a [wrinatusnt diaforiuity may ensue, varying from a gradual 
ciirvif up to a royndtsd gibbtmity, jttid ficconipaoied by some degree of 
hkto I'ti 1 modi li cat ion . 
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Dimimition of tlie Natural Curves — that is, undue straightness of 
the spin© combined with rigidity of the back muscleS'^is signiiicaiit of 
spinal caries, even in the absentee of any angular projtjction. 

Lateral Curvature or Scoliosis. ^ — In this distortion there are two or 
more lateraJ curves, and the veitehrsR ai*o rotate<l on their vertical axis, 
so that the spinous prot^s^ses are defected towards the concavity of the 
curve. On the convex side the scapiila is projected backwaixis by the 
increased arching of the ribs — hence the popular name for the affection, 
"growing oot of the shoulder ''—-while on the opposite side the bi'east 
may frequently be noticed to be unduly prominent. 

The commonest cituses in young children are rickets, pleurisy, and 
infantile paralysis affecting the muscles of the back. Other causes at 
all agee are: — (i.) Obliquity of the pelvis as a result of some abnor- 
mality of the lower limb, such as a natural inequality in the length of 
the legs, hip disease, or sciatica ; (2,) Contraction of one side of the 
chest after empyema ; (5.) Unilateral contraction or paralysis of the 
spinal m\isfles. 

Projections. — A slight prom ine nee of one or two spinous processes 
occurs sometimes in thin nervous subjects in association with backache 
and spinal tenderness. But a distinct angular projection puints to 
disease of the hones with loss of substance ; it may involve two or more 
of the vertebral spines, and is usually most evident in the dorsal region. 
Higidity of the spinal muscles is a marked feature of such cases; pain 
and tenderness are less constant symptoms. Irregularities in the 
spinal column may also be the results of fracture or dislocation. When 
rheumatoid arthritis affects the spinal articTilations, a prominence or 
local thickening may he present, together with limitation of movement, 
or complete fixation of the part. Occasionally the nerve roots become 
injured, which causes radiating pains, and a descending neuritis may 
be set up. In rare cases similar phenomena may be oliserved in 
syphilitic disease of tlie spine riuil menihnines. 

Spina bifida refers to a congenitad malformation of the spinal canal, 
with protrusion of some of its contents in the form of a fluid tumour. 
This tumoiu' is commonly situated in the 1 umbo- sacral region. Its 
cutaneous covering is usually thin and membrane-like, but occasionally 
. composed of normal skiiu Associated with this malforntation there 

rwe often clulifoot, paralysis of the lower limbs, and sometimes hydro- 
cephalus. In crises of paralysis and anaesthesia of the lower limbs 

Loccurring in adults, it is important to examine the spine for the slight 

ralastic swelliiigs or depressions in the lower part of the vertebral 
column, which are sometimes present as indications of a " spina bifida 

LOCcult^i," wliich niuy hrive given rise to the piiraljlic pbenomentu 

VI. The Glands. — Enlargement of some of the lymphatic glauda 
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upper jMtft of phftTTOz, 
Diaifi the lover gmmfl, lever part of ^oe, mnd &oat 

of moQth and tODgue, 
DraiD ainterior part of tcrngne, cbio* and lower Hpu 
Drain external ear, side ot haad, aad neck and 

face. 
Drain oaMi focaae and phaiynJE (upper part). 

Drain mouth, tonsils, palate, lower part of phsijnz, 
larynx, posterior part of ton^e, luual foesBB, paro- 
tid and anbmajdllarf glands, interior of skoll, and 
deep parts of bead and neck. 

Drain opper set of Ijmph glands, lower part of neck, 
and join axillary and mediastinal glands. 



Upper ExtrtmUy. 
8llpnM)ondyiold « Drain three inner fingers, 

AxlUiiry , . . ^ Dmin upper erttemity^ dorsal and scapdlar regions, 

front and flidea of traak and breast. 



AnIoHcir tibial and popli- 

lD((ulnal ' 
Femoral sot (nuiHarfleljil) 



Hariiontal 
noiJil). 



■et (tfupor- 



llido 



Lo%Ber Extremity* 
Drain tilt diwp IjnipliaticB of tHe leg and receiTe 
some TaMila from the Bkin of the leg and foot^ 
chiefly the onter side. 

Drain superficial veasels of lower limh and partly of 
buttofilE and genitals^ ^so perineom. 

Drain nbdomen below umbilicus, buttock and geni- 
tals. The deep vessels of the lower limh go to the 
deep glandf! along the femoral vein. 

Drain the pelvio vlsoera and the deep vessels of the 
genitals partly. 
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Lombar 



Sacral 



Olandt. Lower Extrmiiti/. 

.... Drain all the lower glands, uterus, ovaries, tefites^ 
kidney a, 
. Drain the rectum. 
Roughly the umbilicus is the watershed draining to the aiiJJa 
and g^roin, but the vesseb cross and overlap both vertioallj 
and horizontiillv. 



The term Scrofulous Glands is commonly applied to a slow painless 
enlargenienb of lynipiiatic glands, in which caseation is apt to occur 
early, Scrofulouis glands sometimes develop in children who app^^str 
to be in perfect health, but they must, ueverthelesSj be regarded in all 
cases as a form of local tuberculosis, and therefore as owning a specific 
origin and having dangerous tendencies. 

Lymphadenoma or Hodgkiii's Disease is characterised by an enlarge- 
ment of the lymphatic glands throughout the body. In the commonest 
oases the cervical glands are primarily involved, and they may form 
enormous bard masses on the sides of the neck, compressing in souie 
cases the jugular vein or cai-otid artery. Results of mechanical pres- 
sure may also be witnessed in other parts of the body, as hydrothorax 
from pressure on the azygos or bronchial veins, cyanosis and dyspnajti 
from enlargement of the mediastinal glands, or ascites from enlarged 
glands pressing on the portal veins. 

Frequently the spleen is enlai^ged, there is anaemia and proclivity to 
haemorrhage ; while pyrexia, intermittent in type, is usually a nmrked 
feature. 

An important distinction between the glandular enlargements of 
Hodgkin's diseiise and those due to scrofuk is that the former exhibit 
less liability than the latter to inflammatory extension and to fusion 
4>f glands by in£ammation around them ; hence the enlarged glands 
which compose the glandular masses of Fiodgkin's disease remain dis- 
crete, aod, as a rule, can tie distinguished by palpation. 

The Thyroid Qland. — It is not always an easy matter to feel this 
gland in health, but very often, especially in thin necks, it may be felt 
as a thin flattened mass of firm consistence on each side of the thyroid 
c&rtilage and upper portion of the trachea^ while lying across the latter 
the isthmus may sometimes he distinguished. It is absent or dimin- 
ished in size in myxcedema and in many cases of cretinism ; also even 
when it is found enlarged in cretin iism it is pix)bahle that the gland 
tissue itself is atrophied or destroyed in consequence of cystic or fibroid 
changes. In the disease known as exophthulmic goitre. Graves' disease, 
or Basedow's disease, enlargement of the thyroid gland is associated 
with prominence of the eyeballs and palpitation of the heart. The 
swelling is not usually very great or very hard, yet it may compress 
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the trachea to a dangerous degree ; ats a rule, it is more marked on the 
right than on the left side, and it is to be observed that, when the 
exophthaltnos and thyroid enlargement are greatest on the right side, 
cardiac symptoms are y anally sevei'e. Other symptoms are profuse 
sweatingj paroxysmal attacks of diarrhcea, occurring oftener at night 
than in the day; Sometimes vomiting, anaemia and emaciation; 
while a fine rhythmical tremor of the limbs is almost a constant 
feature. 

The Salivary Glands are larger in women than men ; they gradually 
atrophy with old age. The parotid gland is subject to two forms of 
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enlargement. The first form is a simple enlargementj which is usually 
bilateral, but may be unilateral at first; it never suppurates. This 
enlargement is the prominent feature of mumps, and is attended by 
great pain and tenderness. In mumps the submaxillary ^Ejlands are 
also sometimes affected, while during the subsidence of the swelling of 
the salivary glantls, the testicle, ovary (?), or mamma may become tender 
and swollen ; and at this period it occasionally happens that some of 
the joints of the lower limbs are painful tmd swollen. The second form 
is the suppurative parotid bubo, which is generally unilateral, and 
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resulting' lines, seen on the face at rest, inform us of the presence 
of a certain state of mind, or of an alteration in the condition of the 
nervous system, or of the organs over which it presides. 

Increased activity of the facial muscles leads to fixation of the 
features, either temporary or permanent, or to actual visible move- 
ments. Diminished activity of the facial muscles produces absence of 
expression. 

Fixed Expressions, —The fixation of the features may he only of 
short duration, as when^the result of a sudden attack of pain; or per- 
manent lines and fun-ows may form owing to the constant overaction 
of certain muscles. 

The expression of pain i.s a complex one ; it is the result not only of 
pain per «e, hut of the effect on the particular tissue injured. Thus 
gastric pain is frequently indicated by a curved furrow which starts 
just above the wing of the nose, and makes a sharp curve outwards 
and downwards towards, hut at some distance from, the angle of the 
mouth ; when well developed it uncovers the canine tooth, and closely 
resembles the sneering or soornful expression. 

These gastric lines are sometimes seen in typhoid fever, and at a 
late period of a severe case may be extremely marked, producing a 
typical sardonic grin. But the domin&nt and characteristic facial 
expression in typhoid is one of relaxation or loss of muscular tone, and 
the presence of risus sardonicus is usually an indication of severe abdo- 
minal mischief, such as deep uleemtion or peritonitis* 

When sudden pain is produced, aa by pressure o%"er the c^cura in a 
case of typhilitis, the retraction of the upper lip is accompanied by a 
descent of the diaphragm and fixation of the muscles of the abdominal 
wall : the movement is evidently one of protection. 

In thoracic pain, as, for example, the sudden stabbing pain of 
pleurisy, a quick, shallow inspiration is taken by means of the inter- 
costal muscles, the diaphragmatic movement l>eing in abeyance, and 
the chest is temporarily fixed ; the muscles of the face, too, pai-ticipate 
in the upward movement ; the mouth is slightly opened, the nostrils 
are dilated, and the eyebrows often raised. This opening out of all 
the features is also characteristic of the more chronic forms of thoracic 
distress ; whereas, in the various affections of the abdominal organs 
there is a tendency to contraction of the features, the lips are often 
compressed, the angles of the mouth drawn down, and the face may 
expi-esB irritability, discontent, or profound depression, forming a 
mai'ked contrast to the bright cheeks and sparkling, hopeful -loo king 
eyes sometimes seen in advanced disease of the lungs* 

An expression of marked anxiety is typically seen during a paroxysm 
of asthma, and is characteristic of the faces of many cases of caixiiac 
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dyspncea. The agony of terror is strikingly exhibited by sufferers 
from oedema of the glottis, or during an attack of angina pectoris. It 
is also, curiously enough, imitated, the subjective feeling of fear being 
absent, in cases of exophthalmic goitre, and in those rare cases of ocular 
miclear paralysis where the superior recti are solely or mainly aflFected, 
Thus, in a patient of Dr. Morgan' s (see Fig. 1 8), when she attempted 
to look upwards, the upper eyelids were retracted, but the eyeballs 
remained with their axes fixed in a downwaixl direction, and this 
position, together with the wrinkled forehead, widened nostrils and 
half-open mouth, produced an ex- 
pression which reminded one of the 
picture of terror in Charles BelPs 
book on the anatomy of expression. 

A look of astonisluneiit may also 
be permanently stamped on the 
countenance as a result of disease, 
and quite apart from any corre- 
sponding emotion experienced by 
the patient. Thus in cases of para- 
lysis agitans, the eyebrows are raised, 
the forehead is marked by deep 
transverse wrinkles, and the mouth 
often remains open ; the dull look 
of the eyes and the meaningless 

aspect of the lower part of the face MuBcie*. 

render the imitation an imperfect 

one; yet in some cases the resemblance is striking. Also in that 
form of torticollis in which the head is jerked backwards, the forehead 
is transversely wrinkled, and the eyebrows are raised because of the 
physiological association between the frontales and the muscles that 
retract the head. The same expression is also temporarily imitated 
by a stupidly drunken person, who tnes to overcome the drooping of 
the eyelids by raising his eyebrows and contracting his forehead, aa 
is well represented in one of ITogjirth's drawings. 

Of other instances of altered expression in disease may be mentioned 
the frowning expression in some brain affections, the far-off fixation 
look in meningitis, the look of self-satisfaction in commencing paralysis 
of the insane, the malignant look in mania, the hopelessness in faces 
where there is melancholia and a disposition to suicide, the suspicious 
look of the alcoholic, and the mischievous face sometimes seen in a 
child who is subject to fits. Indeed in insanity and in hysteria every 
possible passion or emotion may be strikingly expressed. 

Facial movsments are frequently of diagnostic and prognostic 
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significance : thus twitching of some of the facial muscles in chronic 
Bright's disease is often a forerunner of general uraemic convulsions, 
and in acute rheumatism may suggest the onset of pericarditis. The 
working of the alas nasi, so typical of pneumonia, is a sign, as Sir 
William Jeoner used to put it, *' of difficulty of entrance of air into 
the tissue of the lung." 

In unilateral convulsions dependent on a lesion in the motor portion 
of the cerebral coi-tex, how impoi-tant it is to observe the initial spasm, 
for this is our chief guide to the position of the lesion, and enables 
the surgeon to fix on a site for operation. Sometimes this ** signal " 
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spasm begins in the face, aj^ in a case reported bj Berkeley, where 
persiatent clonic spasms, chiefly of the zygomatic muscles, were found 
to be due to a small focus of superficial softening iu the ascending 
frontal convolution opposite the inferior fi-ontal sulcus. 

In hysterical hemiplegia the face escapes paralysis, but is sometimes 
dragged to one side by a peculiar spasm of its muscles, which also 
affects the tongue, and curls its point round to the contracted side of 
the face. This deviation in jH>sition of the tongue and face towards 
the side on which the limbs are weak makes the c^se present a close 
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dlied rather suddenly after ejecting from the mouth a large quantity of 
blood, ami the autt:)pay revealed not only pleuritic efifusion, but an 
aneurysm of the descending thoracic aorta, which had ruptured shortly 
before death. Cover the faces of two persons Kuffering from disease in 
the abdomen ; in both we find tenderness and resistance on pressing 
over the right rectus muscle. Uncover the faces, and we see that one 
patient has merely some functional or temporary affection, while the 
sunk, depressed features and earthy complexion of the other tell us 
that we liave to deal with malignant disease in the neighbourhood of 
the pylorus, and that the prognosis solely consists in estimating the 
duration of life. 

In serious illness, too, the face may give the first indications of 
approaching convalescence. Thus in a case of typhoid fever, the patient, 
previously delirious and semi-conscious, was found one morning with 
his eyes open, a brighter aspect, and able to talk intelligently ; but it 
was not till two days later that the temperature began to fall and the 
pulse to become less frequent. 

It is, however, necessary to remember that in many cases the face 
offers no positive indications; thus it is one of the commonest expe- 
riences in chihlren's practice to find physical signs of pleuritic effusion 
when the face presents no marked departure from health j but such 
unchanged faces have also their value, suggesting, as they do, unim- 
pured vital forces, 

ATTITUDE. 

Attitude may be defined to be the posture or position of the body, 
or of any part of it, whether temporary or permanent, while in a state 
of inaction. The term is thus synonymous with "fixed expreasioE." 

Attitudes the result of disease may be broadly separated into two 
classes, accoi'ding as they are produced by normal or by abnormal 
muscular action. 

Class L— Attitudes Associated with Normal Muscular 
Action. — This class includes all the instinctive attitudes — that is, 
postures which are instinctively assumed by a patient in oi^der to 
obtain relief from pain or other distress. It also includes cases in 
which the attitude is the direct result of some deformity of the skele- 
ton ; of these osteitis deformans is a notable example. In this group 
there is no necessary disease of the muscles or of the nervous system, 
although the elimination of disease in these situations may he difficult 
in some cases. Examples of attitudes belonging to this class may be 
considered under the following headings. 

Decubitus, or PositioE gf the Body in Bed. — While in health and 
in some diseases, a person in bed lies indifferently on the back or ou 
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with his feet near together and his body erect, the line of gravity of 
the whole body falls in front of a line drawn between the two ankle- 
joints. But in a person who is ill, or afflicted with some deformity 
the axia of the body may deviate from the vertical^ the centre of 
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■nh tad ilie iliiic crest* This distance^ whidi may be desigiiated the 
lieilg^ of Ibe flank, is alwajs \em on the healthy than on the diseased 
ttdeu A compciuatorj curve of the upper portion of the spine is fre- 
qOBBtly preaeoti which may produce an elevation of the shoulder on the 
hailriiy aide, thift l^eing a^;ain compensate for hy a second curve (aee 
F%a. 22 and 33). The primitive deviation of the spine in the dorso- 
Utflnhttr region is always more marked towards the termination than at 
the oammenoement of a sciatica, and may persist^ owing to permanent 
contraction of the muscles on the healthy side, long after the sciatica is 
eitred. It b, therefore, important, in any case of lateral curvature of 
tlie i^Ane, to admit the possibility that it may owe its existence to a 
jifO a cn t or put tdatica. In a few cases of sciatica, and especially when 
ataociated with a InmhO'Sacral neuralgia, the spinal deviation is towards 



WlQ. aa, FIG. 23. 

AtUtudM in Sdallcfl o( the rtght ilde. {Brwand, Arch, rl^ XrtirnL, 1890.) 



the diseased side, the trunk muscles on tfais side being in a state of 
contraction. Then the height of the flank is greater on the healthy than 
on the opposite side. All the joints of the affected limb are flexed, 
and walking, and even standing, are difficult or impossible If the 
patient is able to stand, he does so by throwing the weight of his body 
upon the healthy Ride, Tn order to accomplish this, he has to project 
the healthy hip outside a vertical line passing through the sole of the 
iiealthy foot, and the attitude is similar to that of a person carrying a 
heavy bucket of water, the diseased side corresponding to the side on 
which t}n3 bucket is carried (Figs, 24 and 25). 

Class II. — Each of the attitudes referred to in the first class is the 
result of comparatively liealthy muscular contraction, but we have now 
to consider deformities wliich are produced in consequence of an altera- 




ATTITUDE. 

tion in the nutrition, tone, or strength of certain muscles. A study 
of the instinctive attitudes is one of much interest, and sometimes may 
be of help in diagnosis and prognosis, but its value is as nothing com- 
pared to that of the study of the present group, for in this group the 
attitudes are frequently the most important outward signs of the 
disease, and furnish us with reliable information as to the locality of 
the lesion* 

It is ditiicult to forai a satisfactory cliuical classiGcation — ^that is, to 
iimtnge muscular deformities into groups, each of which shall rest on a 
definite pathological basis. We might divide alterations of posture 
into those due to increased and those due to diminished action of the 
muscles of the part affected, In practice, however, w© often find it 
very difficult to assign a case to its proper group — to decide, for 
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Tjg. 34.— AltiUifle in KclaUca of the kft aitlu 
ftssoclaifHl with LuiulK>'8iicnil ^'euralgla. 
{AJler Britgaud.) 



Fig. 35.— >(>mial aUltiide when carrj-iug a 
heavy bucket {AJffr Ent*<nnt} 



€3camplej whether a muscular deformity of the hand or foot is produced 
by excessive contraction of certain muscles, or by normal action of 
those muscles, their opponents being weak. When a limb is seized 
with convulsions, it is perfectly cle^ir that any unusual position is due 
to violence of muscular action ; but in chronic deformities such as 
those produced by rheumatoid arthritis, there is often a real difficulty 
in assigning a due proportion to the influence of excessive and dimin- 
ished muscular contraction — that is, to muscular weakness and rigidity. 
The problem, too, may be mechanically complicated by the superven- 
tion of fibroid contractions about joints, and further by the actual 
shortening of even muscular structures. 

Without attempting to give a complete explanation of, or even to 
enumerate all the vicious attitudes imposed upon the body or Lunba 




EXAMINATION OP THE SURFACE OP THE BODY. 

in consequence of abnormal muscubr action, we shall armngo tliem 
in two groups, tb© first gixmp comprising cases in whicli rigidity of 
muscular tijssue is the most striking feature, the second group cases in 
which muscular weakness h most pi-omineiit. 

Group I.— Abnormal Postures in which Muscular Rigidity 

is the Dominant Feature. — The moat marked example of general 
rigiciity i.s tetanus ; in severe case^ the characteristic attitude is that of 
opistliotoflos, in "Wrhicli the vertebral column is arched backwards so 
that in the dorsal position the body rests on the head and heek. 
Opisthotonos also occurs in strychnine poisoning, in hydrophobiaf and 
to a variable degree in cerebro-spinal meningitis?. It is also a feature 
of the convulsions of hysterinj the excessive contraction of the extensor 
muscles sometimes bendmg the neck so far back that the veilex, or 



Jfia. 26.— Feel of young child tlio Jsuhicet uf Tetauj -ehdracterlBtic atUtucle. 



even the forehead, becomes the anterior point of sup^K>rt, Rigid 
retraction of the head is also frequently present in cerebellar disease 
and in meningitis ; boring of the occiput into the pillow being a 
prominent feature of chronic infantile meningitis a fleeting the posterior 
fossa of the base. It sometimes ocelli's as a result of rheumatism of 
the muscles at the back of tbe neck. Pleurostbotonos is a term applied 
to liiteral dexiun, einprosthotoiios to arching forwai'ds of the body — 
either may occur in tetanus 11 nd in hystero-epilepsy. 

Tetany is a condition characterised by a peculiar tonic spasm of the 
exti^mitiefci, which is generally symmetrical and lasts for a variable 
time. Tbe wrists are slightly Rexed, while the hand assumes the 
attitude of that of the accoucheur, tlie fiingers being approximated, 
iiexed at the metacarpophalangeal and extended at the other joints ; 




to approximation of the outer and inner/mar^na. The hands and feet 
are usually painful, tender and swollen, and the wrist and dorsum of 
the foot often red and shiny. The rigidity may spread to other parts 
of the limb, and even, in rare cases» to all the mu&cles of the body. In 
the eclamptic attacks occurring in infancy the hands and fingers ai^e 
rigidly flexed at all their joints, and the attitude further diffei^ from 

E 
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EXAMINATION OF THE SURFAOK OF THE BODY. 



that of tetany in the fact that the thumbs nre mostly flexed and drawn 
inwards under cover of the Ermly bent fingers. Infanta affected with 
tetany are almost in variably rickety, ai^ subject to attacks of laryn- 
gismus stridulus, and usually present great irritability of tbe facial 
muscles. 

The rigidity of the muscles in paralysis agitaES produces an attitude 
which Is characterLstic of the disease. The head and upper part of the 
body are strongly bent forward ; the upper limbs are slightly flexed at 
all their joints, the wi'ists, howeveri being usually extended ; the elbows 
are carried somewhat away from the trunk, wbile the hands are held 
in front of the abdomen. The posture of the hand closely I'csembles 
that of tetany, but the ring and little lingers are usually slightly flexed 
at the phalaugeal joints, while the thumb, althotigh extended, is not 
pressed firmly against the index finger, but is opposed to it, making 
the attitude similar to that adopted in holding a pen, or in rolling a 
cigarette. In the lower limbs muscular rigidity causes slight flexion 



Ffo. 98.— PoaitfoQ of Foot and Greftt Toe fn Spftttfc ?AraplagfL 



of the hip and knee. At an advanced period of the disease the patient 
appeiii's to move all of a piece, as if the joints were soldered together. 

The various postures met with in cases of spastic paralysis are 
well worthy of study, for their I'ecognition suggests that in all proba- 
bility some portion of tbe upper segment of the motor tnict has its 
functions impaired or abolished. 

The rigidly flexed upper limb of hemiplegia Is described in the 
chapter on the nervous system, but we would specially notice here the 
condition of the feet in chronic diseases of the spinal cord, when 
situated above the lumbar enlargement and involving the lateral 
columns. In such cases the heel is drawn up, owing to '' 
condition of the calf muscles, and the joints of the to* 
those of the great toe, are markedly hyper -extended 
attitude is seen in the spastic bilatei-al heraiplegiar * " 
frequently the patient, when supported, stands 
whilt) tbe legs tend to cross one another, r 
traction of the adductor muscles of the tl 



EXAMINATION OF THE StmPAOE OF THE BODY. 

Group 2.— Abnormal Attitudes, in which Muscular Weak- 
ness is the Dominant Feature. — A familiar example of general 
muscular weakness is lifforded bj the dorsal posture seen in many 
acute diseases. Thus in the specific infectious fevers, when thei'e is 
much proati^ation and mental apathy, the patient lies passively on his 
back with relaxed outstretched limbs and he tends to slip down to* 
waixls the fwit of the bed. This attitude, with loss of power to turn 
in bed, is especially noticeable in typhoid fever, in which disease it may 
occur as early as the second week ; it conveys the impression of a loss 
of muscular tone, and the patient looks as if sinking through the bed. 

This passive tloi'sal posture is also observed in typhus fever, in the 
ooUapse stage of cholera, in severe pneumonia, in coma and towards 
the fatal termination of many other diseases. 
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KlO, jOi— Foiltton of rpjMsr Limb* wlnsti aJl the musclci are pfti-aljsed, with Uie encepUoii of tlioae 
aupplted by (He sUi itxita. (ThoHmm, ''Surgery qf tAe Spinal Cord:') 



Whenever there is weakness of the extensor muscles of the pelvis 
and spine, the forwaixi inclination of the pelvis and lumbar vertebraB 
is compensated for by a posterior displacement of the npper part of the 
body, so that a plumb-line let fall from the most prominent of the 
spiQons processes of the dorsal vertebra? clears the sacmm by an inch 
or more. 

This lioUow-back posture, called lordosis^ is a prominent feature in 
pseii do- hypertrophic paralysis; it also occurs sometimes in infantile 
paxalv^is and in m^ultiple peripheral neuritis. 

PanJysis of the abdominal muscles also gives rise to loi-dosis ; the 
abdomen pmtrudes and is flaccid, and there is a compensating back- 
ward curve of the upper part of the spine, but this does not project 
beyond the buttocks. 
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Examples of deformities of tlie limbs depending on wasting or 
weakness of certain muiscles, their antagonists being comparatively or 
entirely spared : — 

The various attitudes assumed by the upper limbs in lesions of 
the cervical enlargement of the spinal cord or its roots are of much 
interest and importance. Thus Mr, Tliorbum reports a case of com- 
pression of the cord fixjm a fractuiie-dislocation between the fifth and 
sixth cervical vertebi'a; — in which ** all the muscles of the arms were 
paralysedj with the exct5ption of the biceps, hrachialis-anticus, supinator 
longus and deltoid ; the consequence being that the elliows were flexed » 
the shoulders abducted and rotated outwards, and the hands and 
arms fell into the position indicated in the annexed engraving, taken 
from a photograph. " 

Another example is wrist-drop, as a result of lead poisoDing, or of 
pressure on the musculo-spiral nerve as it winds round the humerus. 



Fio» 31.— P 



L ft Guo of Lead Pu^yaifl, tii which the dropped hondi vfete mAlntalned in Uie 
snpine poaitioo* {iJr. Rosa's Cuae.) 



In the latter case the supinator longus muscle is involved, as well as 
the extensor muscles on the back of tlie forearm, so that (lexion at the 
elbow, when the hand is midway between supination and piH>nation, is 
feebly performed. Tbi^, which is sometimes called the drunkard's arm, 
LB often caused by a person sleeping with hLs arm hanging over the 
back of a chair. In lead poisoning there is usually double, but there 
may be single wrist-drop, and the supinator longus muscle is unaffected. 
A patient with this deformity frequently enters the consulting-room with 
his hands not dropped, but held up in fitjnt of him and supinated ; 
such axa attitude ought at once to suggest weakness of the extensor 
muscles of the wrists {see Fig. 31), but the unwary practitioner is prone 
to mistake it for spasm of the flexors. 

Double wrist-drop^ in conjunction often with double ankle^drop, is 




Fia. 39.— njlnl degree uf PomlysU, from a caws ol Alcoholic Keuritit. (itoit. 

A Bimilar condition obtains in the foot. In the first degree of 
paralysis, the toes are hyper-erten<ie<l at tlie nietatarso-phalangeal joints 




Fin. 4Q.»¥ovrth degree of FtmlriiB, sdvimced AlcobuUc ^'eorttlL {Moii.} 

and flexed at the phalangeal joints with the exceptton of the great toe, 
which is hjper-extended at all its jointSi the attitude? being almost 




Fia. 4i.^^itiowiiig adduoCloD of fkit metacarpAl as well as sU^hi disxJon of thuiDb at both j(»lutt, 

frtjm a ease of Ohorea. 



identical with that met with in s|mstic pai^alysis (compare Figs. 37 
and 28). 

In the second degi^ee of paralysis the distal phalanx of the great toe 



Iation of the surface of 

result from weaknesfl of the interossei and lymbricales. In these de- 
formities the first pbalangee &re over-extended, but the distal phakmgee 
are markedly flexed. The claw-hand is typically seen in certalD 
cases of progresBive muscular atrophy, and in spinal pachymeningitis, 
when the lowest part^ of the cerv^ical enlargement is involved ; in the 
latter case the wrist ia hyper-extended. Injury or disease of the xilimr 
nerve may also produce this deformity, but not so completely^ owing 
to the escape of the two outer lumbricales which are supplied by the 
median nerve (see Fig* 42). A slight degree of claw-hand is not un- 
common in cases of sub-acute rheumatism (see Fig. 43). The claw-foot 
in conjunction with talipes eqiiinus or equino-vanis occurs in pseudo- 
hypertrophic paralysis ami in Fdedreich's disease. 

Club-foot. — The several varieties of this deformity are met with in 
iofaiitile paralysis. Talipes equinus and talipes equino-varus occur 
most frequently, talipes valgus also occurs, hut talipes calcaneus is only 
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FlQ. 44,— InlDtitilf Paraly&ifl, uirtrcDie' Tallpei Eqnlniu. 



rarely present. In one claisa of cases th^ deformity is associated with 
shortening and rigidity of some of the muscles, while in another class 
ail the muscles ai^e limp, and the paralysed limb dangles about like 
that of a rloll. 

Friedreich's disease is characterised by a special foot deformity. The 
plantar arch ii^i greatly increased, and the toes have their first joints 
over-extended and their distal ones flexed ; in standing, the foot rests 
on the heel and the prominent balls of the toes, and it is often possible 
to pass the hand beneath the sola The heel too is drawn up to a 
varying extent ; in shortj there is a combination of talipes equinus, 
excavation of the sole and a claw-like chai*acter of the toes; the great 
toe is most affected, and indeed, a prominence of the extensor proprius 
pollicis has been regaixled as an early sign of the disease, and therefore 
on*^ of bad augury» 

It may here be observed that the foot of ordinary locomotor ataxy 
presents a normal shape, and that when talipes equinus occurs in 
consequence of a complicating peripheral neuritis, there is plantai" 
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flexion of the toes — that is, a position which is precisely the opposite 
of that observed in Friedreich's disea.se. It should be borne in mind 
too, when examining the feet of peraons siiif ering from chronic diseases, 
that tftlipes equinus or equino-vanis may be Bimply the result of pro- 



Tia. 45,— Attitude of teei in FrledreteU ■ diiease. 

longed confinement to bed, being not uncommonly noticed^ for example, 
during the later periods of typhoid fever. 

The Hand in KhenmatisuL^Muscukr atrophy is a striking fe^iture 
in all chronic forms of rheumatoid arthritis ; it is frequently present, 
and is sometimes prominent, in acute rheumatism (see Fig. 46). In 



Flo. 46,— EitiTtne Btrophy of hnud tuu^clM In a girt aged 8, prt*l>ably from RbcuMiitlc 
Neurttii. (Dr. Borlowa Cue.) 



distortions of the hand and fingers are mainly the result of 
fie action of comparatively healthy muscles whose antagonists are 
weakened. In chronic rheumatoid arthritis the common type of hand 
is one in which the wrist and met4icar|xi-phalangeal joints are flexed, 
while the iirst phalangeal Joints are uauall^T extended and the ter- 
minal one Jlexed. Many varieties of this deformity ai^e met with, 



76 



EXAMINATION OF THE SURFACE OF THE BODT. 



owing to Uie varying degree to which flexion and extension of these 
joints tfikes place. Less commonly the lii'st phalangeal joints are 
flexed and the di^stal ones extended, or both 8ets of joints may be 
extended. 

When the terminal phalangeal joints are diseased the terminal 
phalanges are often twisted towards the radial side, and when the 
knuckles are affected the whole hand is deflected towards the ulnar 
side. 



ilii. 4y.~('liiiL»Mk' liheunmtic Artlxritij-, ciluiAvkii; muih;iiltir flti i>pli>' anJ dist<:>rtU>ii. 



WALKING. 

When a healthy person is about to take a step in walkings say with 
the right leg, the weight of the body is first thrown on to the left leg, 
which becomes straight and rigid ; this inclination of the body to the 
left elevates the right hip, while as the person gradually leans forward 
on the left foot, the heel of the right foot becomes raised, its toes ideat- 
ing for a moment on the ground till the gradually increasing flexion at 
the knee raises tbem from it. The foot Ls advanced forwards as the 
knee griidnally straightens^ and the toes would catch the ground if 
it were not for flexion of the ankle^ which now takes place. The 
foot then, as it swings forwaixls, has its forepail at a slightly higher 
level than the heel, and it roaches the ground with the same inclina- 
tion ; hence the heel touches the ground first, in the meantime the 
left heel is being elevated, and then the left foot in its turn is swung 
forwards. 

Of these movements the slight elevation of the forepaxt of the 
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advanciiig foot is perhaps tbe most tmportaiit, for it is obrious that» 
if thi.s inoveuient is not properly performed, owing either to weakness 
of some museles or rigidity of others, the toes must either rub along 
the ground or be cleared from it by an unusual degree of elevation of 
the hip or knee, or of both combined. The value of this movement 
is appni-ent when studying the many varieties in the normal gait 
produced by disease. 

Abnormal Gaits, the Result Chiefly of Muscular Rigridity, 

The Spastic Gait.^This is typically seen in spastic paralytsis. The 
legs are rigidly extended, and in walking appear to drag behind the 
patient, the foot does not rise from the ground and makes a scraping or 
shulEing noise as it is hauled, not dii-octly forwards, but forwards and 
outwards in a semicircular manner. The advance of each foot is indeed 
onJy reedei'ed possible by an upward rotation of the pelvis, which throws 
the body first to one side, then to the other, and gives the gjtit a 
waddling character, Tbe feet are often in-tyined^ and in aggravated 
eases readily get entangled, while in making an eflfort to free them the 
patient is elevated on tip-toes, and his lower limbs become the seat of 
violent tremor. 

In hemipk'gia^ when there is much rigidity present, the paralysed 
leg is advanced in a similar manner, the toes during the forwartl 
semicircidar movement making a characteristic scraping noise : but 
when there is much paralysis and slight rigidity, the leg is partly 
swung and partly dragged round by the inward rotators of the liealthy 
limb. 

In Paralysis Agitans, the body, as already mentioned, has a forward 
inclination ; it appears ns if solidified^ and in walking moves as one 
piece. The steps are short, and at iirst often taken slowly and with 
difficulty, but the pace rapidly increases till the walk becomes a run, 
and the patient looks as if compelled to hurry forwards in order to 
recover his balance ; some patients, if suddenly jerked backwards^ begin 
to walk or run in this direction although their bodies are inclined 
forwai-ds. 

Abnormal Gaits, the Result Chiefly of Muscular Weak- 
ness. 

The High Stepping Walk of Periplieral Neuritis* ^Th is is well seen 
in many cases of alcoholic paralysis, and depends chiefly upon the 
flatness of the feet and the weakness of the anterior muscles of the leg. 
There is thus inability to flex the ankle, and when the heel is raised 
the toes drop, and are only prevented from trailing along the ground 
by an unusual degree of flexion of the knee and hip. The undue eleva- 
tion of the knee of the advancing leg makes the gait resemble that of 
a high-stepping hovm ; and the drop of tbe toes at each step unduly 
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exposes the sole to the view of an observer standing behind tlie 
patient. 

The Waddling Gait of Fseiido-H3rpertropMc Paralysis in also largely 
due to inability to raise the fort* part of the foot. But, in adiiition to 
this, it is to l^ observed that the balance in standing cannot be main- 
tained unless the feet are widely separated, hence in walking the 
necessary elevation of the advancing: foot Is obtained, not so much by 
flexion of the knee as by an inclination of the body, fii-st to one 
side, then to the other. This oscillation of the body, together with 
the shortness of the steps, makes the gait resemble the waddling off a 
duck. 

The Hysterical O-ait. — ^The necessity for a due amount of dorsal 
flexion of the advancing foot in normal walking has been already 
emphasised. In the normal gait the sole of the advancing foot pre- 
sents a slight upward inclination from heel to toe ; hut in the spastic 
and paralytic gaits the upward inclination is in the reverse dii-ection — 
so much so, indeed, sometimes, that the soles of the feet can be well 
seen by an observer standing behind the patient. Now, in hysterical 
paralysis, as a rule, there is no inclination of the sole ; the heel is not 
elevated as in spastic pai"alysis, the fore part of the foot is not ilropped 
as in peripheral neuntis, nor indeed is it so much raised as in health ; 
the soles, in fact, ore held close to and parallel to the ground as the 
patient shuffles cautiously forwards in a straight line. 

Abnormal Gaits, Chiefly the Result of Muscular Ineo- 
ordinatioii. 

Locomotor Ataxy.— In this disease it is often difficult for the patient 
to nudntain the erect posture, and even at an early stage he may be 
unable to do so when his feet are close together and his eyes closed. 
At an advanced period of the disease he cannot stand without support, 
and it may be observed that all the extensor muscles of the body are in 
a state of powerful contraction; the resulting tendency to fall back- 
wards is counteracted by a forward inclination of the body, which is 
supported by two sticks. In an uncomplicated atse there is no 
muscular weakness^ hence flexion of the ankle can be powerfully per- 
formed, and in walking this movement ia usually more marked than 
in health. The gait is characterised by a quick and high elevation 
of the foot, which is suddenly and forcibly projected forwaixis and 
outwards, and then brought down to the ground with a stamp, the 
heel striking the ground first; hence these patients have been called 
**Btailipers," In descriptions of the ataxic gait, too much stress has 
been laid on the heel coming down first, for, after all, this is a 
peculiarity of the normal gait ; it is neveHheless true that the upwanl 
incUnatbn of the sole of the projected foot from heel to toe is often 
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greater tban in health, and in such caees stamprng of the heels will 
be a marked feature, although perhaps stamping with the whole sole is 
just BS commoD. In advancetl cases walking becomes impossible and, 
even when the patient is well supported, the legs are thrown hither 
and thither in the greatest diisorder. 

The gait of Priedreich's disease is very Bimilar to that of locomotor 
atasy, but tremor is usually more manifest in the limbs, and progress, 
instead of being in a straight line, is frequently obtained in a zigzag 
fasliioD. In many cases the gait appears to combioe the peculiarities 
of ataxy with those of the reeling gait of cerebellar disease. 



CHAPTER IV. 



TEMPERATURE, 



Thb temperature of the body is taken by means of the clinical tliermo- 
meter, the bulb of which is placed, as a rule, in the axilla or mouth. 
In young children it h often more convenient to insert it within the 
fold of tbe groin, or to pass it into the rectum. 



TEMPERATURE IN HEALTH. 

In the axilla or mouth the average normal temperature is 98.6" F. 
In the rectum or vagina it is about half a degree higher* 

At bii*th and during childhood it is slightly higher than at subse- 
quent periods of life. 

During the twenty-four hours variations of from i''-^" F. (97,5° F.- 
99.5* R) occur, the ** daily maximum " usually being i-eached between 
live and eight in the evening, while the minimum record is made at 
midnight and during the early hours of morning. 



TEMPEBATUEE IN DISEASE. 



Any persistent elevation of temperature above 99.5° is indicative of 
some morbid condition. It must, however, be clearly recognised that 
very serious disease may be present with a temperature normal or 
even sub-normal. 



TEMPEBATITRE. 

According to the degree of pyrexia, febrile affections have been 
olaaeified as follows : — 



Hyperpyrexia . 
High fever 
Moderate fever 
Slight fever . 
Normal temperature 
Sub-noniial temperature 
Collapse temperature 



EanfO of Temptirftinre. 
Above 105.5*. 
Between 103-105% 
Between lor-ios". 
Between 99.5''- 10 1% 
9S.6', or between 97. 5*^-99.5*. 
Between 96^-97.5'. 
Below 96% 



Abnormal tempenitures show periodic daily fluctuations, which as a 
mle are similar to those observed in health ; thus in the early morning 
there is usually a fall or remission, and in the evening a rise or 
exacerbatioii. Hence, i^ahmhle as a single record may frequently 
prove, accurate knowledge of the febrile process cjan only be ascer- 
tained by repeated obsjervations. In hospital all temperatureB are 
usually registered about 8 a.m. and again at 8 p.m., but in certain 
f©vei"s it is desirable to have the temperature i-ecorded on the charts 
every four hours, and in some cases even oftener. 

Occasionally, as in some eases of tuberculosis, the fever type is 
inverted — that is, the temperatui'e is lowest in the evening and higltest 
in the early morning. 

Aooording to the differences between the maximum and minimum 
temperature occun'ing within the twenty-four hours, certain fairly 
distinct groups liave been reeognised : — 

1. Continued Fever* — Hei-e the temperature is above the normal, 
and the daily iluctuations are slight, and not greater than in the 
healthy adult 

2. Eenuttent Fever. — ^The daily variation is here greater than in 
the continuous pyrexia, but the minimum never reaches the normal 
level. 




Kio. 48.'LeuiHX)7tli»mlR In a girl aged 8, fthowlng retntttent type of tempentoro, 

3, Intermittent Fever. — ^In this form the minimum temperature 
falls to normal, or even below it, while the maximum is two or more 
degrees above it. 




TEMPERATURE IN DISEASE. 8 I 

The Course of Pypexia is divisible into three stages : — 
I. The onset, perioii of invasion, or initial stage, during which the 
temperature curameiices und continues to rise. 



Qllotttlliuu Tertian. ijuartati. 

Fia. 4^— Intcnitittient iyiw uf TtniiiM^mtiirt" in the ilifferent vark'ttei of Ague. 

2* The " fastigiuuj/' or period during which the tem^jemtiii-e is 
inidntained at its acme or highest level. 

3. The issue, including the period of ** defervescence " and rt^covery, 
or the ist*ige of either hyperpyrexia or collapse, and approaching death. 
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The Initial or Fyrogenetic Stage, — The mode in which the teini>era- 
ture rises varies greatly In different dise^tses. Sometimes the rise is 
rapid and almost continuous, when it is often associated with shiver- 
ing or rhjor. In ague the maximum is often attained in a few hours, 
and in scarlet fever (see Fig, 50), erysipelas and crou^ious pneumonia 
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{see Fig. 51) withiii a day or two. Occasionally the ascent is gi^aduaT 
and the acme is readied by a series of oscilktions extending over tbnee 



VlQ. SI,— Bi>y agtfd 2^, ailiiiittcd tt HospitAl with llixtpsy uiul Albuminuria loUnwlng ScaiJet 
Kever* On tlii" ttftli ilay he tK^an t<J iiougli, ami at night the Ihvrmametcr reirfsteretl 104.4"- 
Thii day* luter phyfrii:^ MigtiM of Pnei*»wnia wurt? iletucted at left hiuie. Tlie crlaia tH-cnrred 
on Ihu sixth day nf the Httiuk. (t>u tliia tluirt uadi division rfpreaenti half a iluy.) 

or moil? ilays ; this ii.suiilly happens in typhoid fever a!:itl in tiiber- 
culosisj and in a slower and more irregular manner in acute rheumatism, 
pleurisy and pericartlitis. The ascent in typhoid is usually stated to 
be characterised by a rise each evening of two degrees witli li morning 
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PuioumoulA of rJght aj^pe>T k»lie Pui9imiui]li& of left upper loije 

in a bojr aged 6. In n girl agt^d i u 

111 both cased dcferveticeDDe by t^ti*, the tenipt^nitty^ beeuiiilug m >nnal abuiit the eighth dmy. 

fall of one degree, a teoafierature of 103" to 104° F, being reached 
about the fifth day ; but sucii a course ia by no meauis constant, and 




TEMPEKATUI 

A high tetnpemture is not always in itself a serious omeiL Thus in 
tjphus a high continuous temperature of from 104° to 106* may be 
regarded as normal to the disease. But in typhoid it is almost always 
a gi'ave feature, and speaking broailly, in most fevers ami actite inflam- 
matioDS the higher the temperature and the slighter the daily remis- 
sion, the more serious the case. In typhoid fever, for example, if there 
ai-e daily gi^eat variations during the second week, it is probable that 
the disease may terminate before the end of the third week; but if the 
daily variations are slight during the second week, then we cannot 
expect the fever to terminate till the end of the fourth week 

Pyi-exia may be of but short duration, the tem[jeratui'e reaching 



13 i B U! i e 13 « B 15 i A 19 i I U 4 K 



■f- 



-h-f 



4 fljis I a IS 1 « ti: I 1 



L-w* 



Fio, 54,— Pnciunonla of dght lower Vthe in m girl ag«d 6. ri*eft!rvcBi;eiice by crriala on Ihe abtth 
dAy ; a '* psHido-eri^i*' occurring during the fourth olght. 

its maximum on only on© or two occasions and then falling to normal. 
This is observed in ague, in chicken-pox and in some ceases of erysipelas. 
More commonly a high temperature is maintained for many days^ 
or even several weeks. In most acute illnesses, as scarlet fever, measles, 
erysipelas and croupous pneumonia, the pyrexia cefuses within a week 
or ten days. In typhus the fastigium lasts until towards the end of 
the second week. In typhoid a fall in the tempei'ature curve may 
sometimes be observed about the middle of the second week, but a 
normal point is usually not reached until the end of the third or 
fourth week. In some affections pyrexia may persist for weeks, or 
<»ven months. Thus chronic pyi-exia is met with in tuberculosis (see 
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Fig. 53), syphilis, malaria, rheumatism, leucocythemia, lympliadenoma^ 
|>eriiic!ou3 ansemin and suppurative prooessas. 

The issue may be (i) favourable or {2) unfavourable. In a favotir- 
able ca^e the decline or defervescence 
of the fever takes place either by crisis 
or lysis. lu crms there is a rnpid fall 
of temperature, often as much as four 
or live degrees, to the normal, or even 
below it, in from twelve to thirty horn's. 
This mode of termination is the rule 
in ciTujpous pneuraonia (see Fig. 54), 
ague, relapsing fever and chicken-pox. 
Occasionally an exacerbation of tem- 
perature occurs immediately before the 
crisis ; it is spoken of as a '* criiieal 
per (ur bat wfL*^ In It/sis the fall of tem- 
peratui"e is gradual^ taking several days 
to reach a healthy standard. Lysis 
occurs in typhoid, in broncho-pneu- 
monifi, in acute articulnr rheumatism 
and in scarlatina. 

Between crisis and lysis there is, - 
however, no abrupt line, and in many ^ 
acute diseases the decline of the pyi-exia 
follows an intei-mediate method. For 
example, in typhus there is often a 
gradual fall of temperature^usually 
about three days in dui-ation. Occa- 
sionally there is a temporary fall to- 
wards or even to normal ; this is spoken 
of as a "2n<euflo-t'riiffff< " (see Fig 54), 

(2.) The unfavourable is.sue follows 
either an mcmuUmj type, leading to the 
condition of " hyperpyrexia/' or a 
descend I ufj type, in which a falling 
temperature is associated with symp- 
toms of collapse* 

Any sudden or considerable rise of 
tempei-atui-e, while possibly due to n 
slight cause, is frequently indicative 
of the onset of some important com- ^ "* 

plication; sometimes it is the forerunner of a fatal termination* 
The elevation may occur during the fastigium, defervescence or early 
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convalescence. It rauKt, however, be remembered that iraportaiit 
cniDplications may urise without any pereeptible elevation of the 
temperature; thi.^ is partieularlv the ca.^o in acute rheumatism, 
where the onset of pericarditis or the implication of a fresh joint is 
fi'equently tinattemled by any increase in the temperature. In not 
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Vta. 56."Typlu>ltl Fever In n boy ageU 6 ; fleiitb occurred %ni the twuuty-fuurth ilny. 

a few instances^ however, even in the absence of any recognisable 
complication, the temperature runs riot, and ascends, often with 
considerable rapidity, into hyperp\Texial iiinges. In acute rlieuma- 
tism hyperpyrexia is a well-known and often fatal complication. It 
occurs also in typhoid and in connection with certain cerebral lesions, 
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Fw, 57.— H«1ii|iae of Typhoid Fever In a grlrl agwl 6, The temperature fell BUddeoty 
durirjj? mw niifht, and wa« ^.3* at 11 A.M. The child eomplalneil of eevere 
nhdotHittnl pain two h^'Ura Inter. Death two duysi Inter, Esteiislve peiitonttiB 
from IntestlHa) perffiratioti- 

particularly hsemorrhage into the pons or medulla. It also follows on 
severe bums, or as a consequence of heat or sun -stroke. Extremely 
high temperatures have been recorded in nenrotic cases, but as in 
many of these instances associated symptoms of excessive pyrexia were 
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not marked, there is the possibility that such ** parndoxicnl tempei'a- 
tures" are factitioiKs, 

Far more fi-eqiieiitly an unfavourable issue takes the descending 
type. Here the falling temperature, 
which in many instances occurs more 
or less suddenly, is associateii witli 
the characteristic symptoms of col- 
lapse. When met with in typhoid, 
it usually indicates intestinal ha-mor- 
rh&ge or perforation. Collapse tem- 
peratures occur also in pneumonia, 
usually in direct association with 
cardiac failure, and sometimes in 
acute tubeixjulosis. 

Occasionally the temperature, 
taken at hourly intervals, gives no 
warning of afatid termination, death 
occumng quite suddenly. (See Fig. 

Diagnostic Value of Pyrexia. 

— It is seldom possible to diagnose 
with certainty tlie exact nature of 
any disease from observation of the 
tempemture alone. It is true that 
in many affections, such as ngue, 
pyaemia, typhus, typhoid, i^hipsing 
fever, scarlet fever and croupous 
pneumonia, the temperature fre- 
quently runs a more or less charac- 
teristic course ; nnd that a study of 
a Inrge number of cases of aluiost 
any febrile disejise brings out certain 
salient featui^s in the t(?mi>eratui"e 
curve which, though not pathogno- 
monic in themselves, arc, neverthe- 
less, of great help, in conjunction 
with other symptoms, in forming a 
diagnosis of an obscure case of ill- 
ness. But moditications of such 
salient featui-es are very numerous, 
and it must be borne in mind that 
a pyrexial temperature is much more unstable than a noimal one; it 
may, for example, be modihed by a change in the patient's diet A 
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Wta. 6at— TubercttlAr MeiilngiUs In a girl aycd 14 miiutlis. Dtnth mi tlif fmirtoentli day. 

in cliiltlren than in iidults ; it is less subject to the ordinary law.s of 
pyi'exia and hence tends to run a more erratic course. Intermittent 
pyrexia of irregular type, histiiig a few days and attaining each evening 
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ji maximum of 103" or 105'', is particularly characteristic of slight 

intestinal catan4i or other minor ailments* of early childhood. In 

serious illnesses, toD» there arc* commonly jin earlier rise and a somewhat 

higher temperature in the child than in the 

adult ■ frequently also the duration is shorter. 

Thus in chUilren the fever of typhoid is often 

characterise<i by a sudden rise, a short fastigium 

and a quick defervescence. In advanced life 

and also in infancy, an opposite condition 

appears to ohtain, A serious illnesp, such 

as pneumonia, may be attended by only a 

slight (.see Fig, 61) or moderate degree of 

pyrexia, and hence it is especially necessary 

to thoroughly investigate any caise of lehrile 

illness at the^se two periods of life. 

Previous State of Health and Idiosyncrasy. 
— The apparent peculiarity of the two extremes 
of life with respect to tem|>eratwre just alluded 

to may be more dependent on lowered vitaHty \ ' ' *=i|lj_^' I j 1 1 1 1 1 1 J 
than on actual age ; at any rate, it often 
happens that vigorous infants and vigorous 
old people have attacks of pyrexia as severely 
as those of an intermediate age. Adults also 
present great differences with regard to the 
degree of pyrexia accompanying maladies of 
appai*ently identical severity. Some of the 
differences mar l>e explained hy the previous 
state of health of the patients. Thus the 
pyrexia of pneumonia in an alcolmlic subject 
often runs a protracted course with a daily 
elevation of temperature only moderate in 
degree ; whereas in a previously robust subject 
the temperature is usually higher, but its dura- 
tion shorter. 

In many cases^ however, idiosyncrasy appeal's 
to be the only available ^explanation of certain 
exceptional pyrexial conditions, 

Intiience of Complications, — As has been 
indicated above, a sudden or considerable rise 
of temperatui-e during the fevered state often 
indicates the onset of some complication. An 

abnipt and considerable fa 11, if not due to a natural termination or 
favourable ksue, is also significant of some complication. More 
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moderate variations of the temperature should also be closely watched. 
Thus a hectic type of temperature may be observed after the ciisis 
of pneumonia, owing to the development of an empyema. Elevation 
and pei'sistence of temperattire after incomplete subsidence of a fever 
may occur as a recradpsrence. This is common in typhoid fever, in 
consequence of implication of fi'esh glands or of advancing intestinal 
ulceration. Elevation and pemstence of temperature after a period 
of complete apyrexia is spoken of as a relajise. 

Subnormal Temperatures*— Although there is no distinct pmof 
that a condition exists which corresponds to the I'everse of what we 
know as pyrexia, yet a subnormal temperature occurs in a numl>er of 
well recognised morbid conditions. It is met with in chronic forms 
of heart disease, in diabetes, in marasmus, in myxa^lema, and in many 
varieties of mental disease. Sometimes chronic phthisis is attended 
with a normal or enbnonaal teinperatui'e, but in this, as in other 
chronic diseases, hnef periods of elight pyrexia are readily overlooked. 
In cliroiiic forms of phthisis particularly, the temperature should 
be taken many times during the twenty- four hours before it can be 
affirmed that fever is absent. The presence of sbght intercurrent 
elevations of temperature implies either that a fresh deposit of tubercle 
is taking place, or that some portion of the lung is the seat of an 
inflammatoiT process ; but if the tempei^atm^e remains normal or 
subnormal at all periods of the day, then it is highly probable that the 
progi'ess of the disease is arrested or insignilicant. 

Collapse TempSFatures. — Extraordinarily low temperatures have 
been recorded in sclerema neonatorum, the thermometer in the rectum 
i^gistering 85", 83"*, or even lower. Collapse temperatures occumng 
suddenly during a febrile illness, if not due to recover}^ by crisis, are 
significant of a serious complication, as perforation of the intestine in 
typhoid fever, Veiy low temperatures have been registered in cases 
of fractui-e dislocation of the spine with injury to the cord. 



CHAPTER V. 

EX AM INATION OF THE SKIN AND ITB 
APPENDAGES. 

The points to be observed in an examination of the skin may be con- 
sidered under the following headings : — Colour ; dryness or moisture ; 
the presence or absence of eruptions or other lesions and their char- 
acters, if present. 




<;hange8 in the colour of the skin. 
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CHANGES IN THE COLOUE OP THE SKIN. 

Deviations from the natural rosy, somewhat ditFused tint of the 
healthj face ai'e innumerablcj and often I>affie desciiption ; yet changes 
in kind, depth and distribntion of cohjur, in association with other con- 
ditions of the features, fnrnkh to the keen observer a pictni'e of the 
greatest diagnoslic und pro<]^nostic importance. 

Pallor of Skin i^ not always a sign of ana?inia, while red weather- 
stained cheeks may distract our attention from bloodless lips and 
pfklpebral conjunctiva?* In the pallid face of large white kidney the 
lips usually show some degree of redness, and even if tiistinct oedema 
of the face be absent^ the disease may be distinguished from simple 
aiuemia by the watery, glistening appearance of the conjunctiva. 
Further^ the colour of the t^imple nni^mia of young women is genei-ally 
different from that of pernieious antemia. The whiteness of the former 
is commonly more marked, and if not a pure white, the blended tint is 
often greenish, while in pernicious anaemia a yellow^ish tinge is charac- 
teristic, anil at the first glance appears to affect, also the conjunctiva ; 
but a careful examination shows that this in many cases is due to the 
shining through of the subconjunctival fat. The face of pernicious 
aniemia closely resembles in colour that of malignant disease of the 
abloment and particularly of cancer at the cardiac end of the stomach ; 
but in the latter ctise the eyes are much sunk, the orbit^al ridges stand 
out^, and thei'e are lines of pain and depression around the mouth. 

The pallor of aortic regurgitation, especially noticeable on the fore- 
head, is distinguisljed from other pallors by its association w*ith exten- 
sive visible ai-terial pulsation ; this is also seen in the neck in anaemia* 
and when there is niuch arterisil degeneration, but in aortic regurgi- 
tation not only is the whole length of the external eai-otid seen to 
pulsate, but also the temporal nnd often tlie facial artery. Extreme 
pallor sometimes come^ on in cases of old valvular heart disease, in 
consequence of the supervention of large ulcerating vegetations. 

Increased Redness of Skin is common in mitral stenosis. The 
C4)li)ur in girls is often a bright red ; in adults the face may be pallid, 
and have a tired and worn expression, in these respects i-esembling the 
face of phthisis ; but small varicose venules, absent in the latter, are 
usually present in mitral stenosis. W^hen there is regurgitation thixjugb 
the mitral orifice, the red is mixed with blue, and other causes of dilata- 
tion of the right side of the heart, sucli as emphysema or capillar}' 
bronchitis, are also chamcterised by pwplish cheeks. The bluish 
elrment reaches its Boftximuni in congenital pulmonary stenosis, where 
the conjunctivae are of a light elaret colour, the lips IdackLsh-blue, and 
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the nose and cheeks of a deep purplish hue. In acut« pneumonia a 
dusky red flush is seen over the malar bones, and is often more marked 
on the diseased than on the healthy side. In cerehral meningitis the 
forehead and i?ars may present a dusky red colour. 

Yellow Skills — A yellow discoloration of the skin is frequently 
seen in new-born infants; it is of about a week's duration, and is unat- 
tended by any signs of ill-heaith. A yellowish tinge is seen in per- 
nicious ansemia, a greenish-yellow tint in chloixjsis, a greyish -yellow 
hue in the cancerous cachexia, while in granular kidney disease, espe- 
cially if associated with lead poisoning, the skin has a dusky yellow 
appearance. 

In the above cases the conjunctiva is clear, and the colour of the 
urine is not materially altered ; but in true jaundice or icteras, the 
conjunctiva and other mucous membranes are coloured yellow, and the 
urine presents various shades of yellow or green. In slight eases of 
jaundice the sclerotic conjunctiva is alone affected, and in sevei^ 
jaundice, when the whole of the skin is markedly and pretty uniformly 
coloured, the yellowness is always especially marked in the conjunctiva. 
The inside of the mouth, and to a less degree the lips and tongxie^ also 
present a yellow colour. According to the intensity of the jaundice, 
the colour of the skin is a pale yellow, a deep orange, or an olive-green ; 
in extreme cases it may become a brownish-green. The colour is 
usually deeper in old, emaciated, or dark-complexioned pei-sons than in 
the young and fair, A persistent dark gi*eenish -yellow skin is signi- 
ficant of permanent obstruction of the common hile duct, which i*; 
usually, but not necessarily, of cancerous origin. In commencing jaun- 
dice the urine and conjunctiva may be affected simultaneously, and 
sometimes the urine is deeply stained for a shoi-t time before the con- 
junctiva ; while in temporary cases the colour may remain in the skin 
for some time after it has disappeared fiT»m the urine. 

In association with jaundice, the patient often c^omplains of a bitter 
taste and an itching skin. 



THE MOISTURE OF THE SKIN 

Th© amount of sensible pei-spiration is very variable in health, and 
in different individuals exposed to the same conditions. An excess 
of perspiration, called hyperidrosls, may be general or local Genei*al 
sweating accompanies a fall of temperature in febrile diseases, or is 
the result of general we^ikness and exhaustion. Thus profuse sweats 
occur towards the end of typhoid fever and during the early conva- 
lescence of scarlatina: they attend the decline of pneumonia, occur 
after the rigors of pysemia and follow the hot stage of agua When 
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Bweatdng occurs at tbe commencement of febrile diseases, it usually 
indicates great weakness ; but in acute rheumatism profuse sweats are 
chamcteii8tic of the disea.sej and are met with both eaily and lat^?. 
In cliildren, however, suffering from rheumatic fever, sweating is not 
common, and may be represented only by a slight increase in the 
moisture of the piilmjs and soles. Profuse nocturnal perspiration is a 
feature of phthisis, in the early as well as in the advanced stages. 
Head sweating is an important sign of early rickets, and prolwibly 
bears some relation to the hyperplastic skull changes. Sudden out- 
breaks of sweating have been noticed in epileptics; copious sweating 
occurs, too, during the course of an epileptic fit, but to a less degree 
than in tetanus, where, owing to the violent muscular action, perspira- 
tioD streams from the Ixiiiy. The respiratory distress of iisthma and 
ibe agonising pain of angina |>ectoris ai'e also accompanied by hyperi- 
drosis. In pamlysis agitans the least exertion of mind or body is apt 
to pix>duce intense perspiration. 

Local hyperidrosis may be limited to the palms and soles, or be 
hemiplegic or paraplegic in distribution. It is probably dependent on 
faulty innervation, produced by a local neuritis, or by damage to the 
sjonpathetic system, as when the cervical portion of the spinal cord is 
injured, or by a brain lesion. Occasionally unilateral sweating occurs 
in hysteria. 

A diminution or absence of perspiration, called anidrosiSj may be 
observed in the early stages of many fevers, in diabetes and in granular 
kidney. In rheumatic fever, sudden drying of a previously moist skin 
is sometimes the foi-erunner of hyperpyrexia. A stinging, hot, dry 
skin is particularly noticeable in acute pneumonia. 

QualitEtive Changces. — Sometimes, in cases of jaundice, the sweat 
has a yellowish tinge. In uimmia and in cholera the quantity of urea 
may be so great that white crystals like hoar-frost are deposited on 
the body. Red or bloody sweat is occasionally met with, and in x-are 
cases the sweat is tinted with blue or some other colour. 

The secretion may be very offensive, as is fi^quently the ctxse iji the 
sweating feet of domestic servants. Itheumatic fever, sjrphilLs and 
uraemia often give a characteristic odour to the sweat. 

The reaction in health, when pi'oper precautions are taken, is alkaline 
or neutml. In acute rheumatism the reaction to litmus paper may 
vary in different parts of the body; the administration of salicine 
preparations probably tends to convert an acid into an alkaline 
secretion* 
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CUTANEOUS ERTTPTIONS. 

By ROliKKT H, WILD, 3[.D. (UiNDj. 

In cousitiering the pathologic ex I chan^^'es m the skin, wliich give rise 
to the variations in its appearance or texture known as **8kin diseases,*' 
it is necessary to remember that the skin is a complex organ, whieli 
may be roughly described as a fibrous tissue base, with a papillated 
surface, covei^ed by numeixms layers of epidermic cells ; the deepest of 
these are cohimnar in shape, the superficial fattened into scales. Each 
papilla is occupied by a vascular loop or the termination of a sensory 
nerve, and in the fibrous tissue are embedded the appendages of the 
skin, viz,, hair follicles with hairs and sebacpous glands, and the sweat 
glands ; the shafts of the haira and the ducts of the glands penetrate 
the epidermis to reach the surface of the body. 

For the examination of the skin certain methods must be adopted. 

(i.) The patienfc must be placed in a good light, 

(2.) As much of the skin as possible should be seen at once. 

(5.) The consistence of the implicated skin, and the eflFectof pressure 
upon the colour of a spot, should always be ascertained. 

{4.) A pair of forceps should be used to extrtict hairs and remove 
scales or ciTists, in order to expose the disea,*5ed surface to examination. 

(5.) A microscope with a few i^agents, such as liquor potassa; anti 
ether, should be available for the examination of hail's, epidermic scales, 
or scrapings of the skin, 

Elsmentary Lesions.— All forms of skin diseases are manifested 
by cert4xin changes in the appeanmce of the skin. These changes may 
be of infinite variety, but on careful examination they may all be shown 
to consist of a small number of ** elementary lesions " variously com- 
bined and gix^uped, Just as an infinite variety of words can b© made up 
by the various combinations of a small number of letters. These *^ ele- 
mentary lesions ^* form, as it were, the alphabet of Dermatology, and it 
is necessary for the student to become thoroughly acquainted with their 
characteristic appearances and names. 

The elementary lesions are divided into "prlinary" and ** secondary/^ 
the former ai*e caused directly by morbid processes in the f^kin^ the 
latter owe their peculiar chai'acters to further changes in the diseased 
jmtches after their formation. 

Primary Lesions. ^Spots (maculae} are alterations in the nonnal 
colour of the skin over a limited area, extremely variable in size, shape 
and colour, and not raised above the general surface. When due to 
bajmorrhage, they are called pdechiGe if small, ecchi/moses if large, and 
vibi'c£^ if in the shape of streaks. 
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Pimples (papulae) are soHd elevations of tlie skin, 5 mm. or less in 
diameter, and of variable slia{>e and colour, 

Nodules iinii Tumours arc not very i^barply differentiated ; both are 
solid elevatioos of the skin larger than a papule. The term nodule is 
generally used for a cellular infiltration, such us tuberculiir or syphilitic 
nodules, while the term tumour is applied to all new growths, such as 
cancer or fibroin n. 

Vesicles (vesiculae) are elevations of the skin, contsuning serous fiuid, 
and less than 5 mm. in diameter. 

Blebs (buUaB) nve vesicles over 5 mm. in diameter. 

Pustules are elevations of the skin containing pus. 

Wheals (pomphi, urticse) are solid elevations of the skin, only slightly 
i-aised above the genenil surface, but of comparatively large area ; the 
size and shitpo are variable, and the colour white or pink. 

Secondary Lesions. — ^Scales (squamaB) are thin plates of variable 
size, consisting of dead upidermis cast olf from the surface of the skin. 

Crusts (scabs) are solid masses foi-roed on the surface of the skin by 
the drying of vatious fluids, such as serous exudation, pus, blood, or the 
secretions of cutaneous glands, 

Piasures (rhagades) are linear cracks in the skin, involving the 
epidermis alone, or extending to the true skin* 

ExcoriatioES are localised lesions, of varying extent and depth, 
due to the mechanical removal of the epidermis by scmtching or similar 
violence. 

Ulcers are localised lesions of varying extent and depth, involving 
loss of substance of the true skin, and produced by disease. 

Scars (cicatrices) are new formations of connective tissue which 
I'cplace portions of skin destroyed by previous disease or injury. 

To determine the natui-e of any case of disease of the skin, the indi- 
Hdual lesions must be carefully examined as to whether the eruption is 
uniform, /.(?,, presenting only one form of lesion, or multiform, i.e., 
presenting two or more forms of lesion. In the latter case the lesions 
must lie compared, and the secondary, if present, distinguished from 
the primary, so as to obtain a history of the course of the disease from 
its first appeai-ance to its most advanced stage. 

The nature of the changes in the skin being thoroughly ascertained, 
the first step in the diagnosis is to determine whether the diseaise is a 
local one of the skin, or whether the cutaneous eruption is only a local 
manifestation of a genei-al dise.ase. The distinction between these two 
classes is most important, inasmuch as the latter class includes many 
of the specific fevers, an early recognition of which is of the utmost 
importance, not only for the proper treatment of the patient^ but alsc»- 
for tlie protection of the community. Another broad distinction 
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l>etv¥eeii the two classes m found in the fiict that the tiTeatment of the 
latter is general in character and without refei^nce to the condition 
of the skin, while in the former class local treatment is of primary 
importance, and internal or general ti-eatment adjunct to it. 

The points to be ascertained in order to determine to which of the 
two classes a given caaa belongs are — (i.) The nature of the lesion or 
lesions, (a») The distribution of the eruption. (3.) The length of time 
since its first appearance, and the manner in which it appeared — -for 
example, whether a number of spots appeared simultaneously, suooes- 
sively, or in crops. {4.) The condition of the mucous membranes of 
the eye, nose, tongue and pbjiiynx. (5.) The temperatui-e of the 
sLxilla, mouth, or rectum. (6* ) The condition of the internal organs. 

From these data an ac^c urate judgment can in most casea be forme*l, 
but not in all, ti& the time may have been too short for the character- 
istic features of a specific disease to manifest themselves ; it is there- 
fore needful to suspend a decision in doubtful cases, and to keep the 
patient under close observation until the course of development throws 
light upon the real nature of the disease. 

If the symptoms of the patient point to the presence of a general 
disease, the student should then consider its nature. We thei^efoi'c 
give a short account of those genera! diseases attended by cutaneous 
manifestations, wdth especial reference to their diagnosis; and for 
this purpose we classify them according to the appearances pi^esented 
by the skin. By com]>ai"ing the case before him witli each of the 
general diseases in turn, the student will I'eadily form a correct 
diagnosis 

If, however, the appearances aud symptoms exelu*le any form of 
general disease, the case is a local disease of the skin, and the next 
step in the diagnosis is to determine whether the lesions are due to 
cutaneous parasites. For this purpose the following points must be 
observed i — (r,) The presence of parasites on the skin or hairs, or in 
the scales or scrapings from the surface. In most cases microscopic 
examination will be decisive ; hut «ome parasites ciin only be demon - 
st rated by special methods of staining, and a diagnosis has to be made 
from other grounds, (2.) The character of the lesions. (3,) The dLstri- 
bution of the lesions, (4.) The history of the case, (5.) The presence 
of characteristic lesions in other parts of the body. 

If the presence of some parasitic disease is probable, the diagnosis 
is completed by comparing the case under examination with the various 
parasitic diseases, until its ex^ct nature is determined. If the result of 
careful examination is to exclude parasitic diseases, the diagnosis of the 
i-eraaining local diseases of the skin is much simplified ; the lesions are 
carefully examinedj and the most advanced stage present is tlien taken 
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as a guide to diagnosis, and by comparison with the following accoimt 
of tbe skin diseases, the nature of a given case can be readily deter- 
mined. It is necessary for the student to remember that the classifi- 
cation adopted has no pretensions to a scientific arrangement of the 
disejises of the skin ; it is merely a convenient an*angement for the 
purpose of facilitating diagnosis at the bedside or in the out-patient 
room, and it includes only those forms of disease which the student is 
likely to meet with in this country. 

Finally^ the student must be aware of the fact that certain drugs 
circidating in the lx>dy produce in some people eruptions on the skin 
which cause difficulty in diagnosis if the cause be not suspected and 
the previous history of the patient unknown. It is well, therefore, 
for the student to inquire whether the patient has been taking medi- 
cine, and if so, for what disease, and to make himself familiar with 
the appended list (p. 1 25) of the commoner drug eruptions. 



Clab8 L — Gejteeal Diseases with Cutaneoos Lesions. 

(a.) The lesions in the skin are local changes in colour, 
not elevated above the surface. 

1. Addison's Disease ("Bronze Skin"). — The tint varies from yel- 
lowish-brown to nearly black ; the parts chiefly affected are those parts 
of the face and neck exposed to the sun, the backs of the hands, the 
axillary, umbilical and genital regions, and inner side of the thighs. 
The patches vary in size, and the colour usually shades off into that 
of the surrounding skin. Similar pigmentation is often found on the 
mucous membrane of the mouth. The other symptoms are marked 
anaemia, witli increasing weakness and prostration. 

2. Chloasma Utemiiim is a discoloration of the skin in women 
symptomatic of pregnane}^ or of uterine disease ; its t\'pical form 
consists in a brown band across the forehead and spreading over the 
temples, fading at the margins into normal skin. Similar patches are 
found along the linea alba, round the nipples, and occasionally on the 
cheeks and other parts of the body, 

3. Graves's Disease often presents patches of brown pigment in 
various pai-ts of the body, especially those parts which are normally 
darker in colour ; white patches are occasionally found associated with 
more deeply pigmented skin. The other symptoms are the prominent 
eyebrdls, enlarged thyroid gland and cai'diac ptdpitation. 

4. Scarlet Fever. — The rash appears on the second day of the 
disaftBe, usually on the upper part of the chest and neck, spreads to 
the abdomen and back, iind finally to the limbs ; the colour is bright 
red, but may vary in tint. Examined closely, the rash consists of 

a 
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minute red spots, bright in the centre ; if numerous, the coalescence of 
the spots gives a uniform red colour to the skin j if less numerous, a 
puiictiform appearance. The face is flushed, but does not show indi- 
vidual spots. High temperature, sore throat, swollen cervical glands, 
are present, with more or less constitutional distui-bance. After the 
first week the ra^h has faded away, and the skin presents a coarse or 
branny desquamation, which may be slight or very copious, and continue 
six weeks or more. 

5. SepticiBmia, Relapsing FeTer, Epidemic Cerebro- Spinal Menin- 
gitis, Cholera^ Dengue. — These diseases have no typical i^ai^h, but in 
many eases various eruptions appear as I'ed spots or petechiae. These 
eruptions ai*e not essential characters, their distribution is irregulai*, 
and the diagnosis rests upon the general symptoms alone ; it is^ how- 
ever, necessary to recognise their occun-ence in order to prevent mis- 
takes in diagnosis. 

6. Maculai' eruptions also occur as part of the cutaneous lesions in 
typhus fever and small-pox ; the other lesions are, however, of much 
greater importance, and will be described later on. 

(b.) The lesions in the skin are raised above the general 
surface* Vesicles or pustules are not formed. 

Rotheln, Epidemic Roseola^ German Measles. ^The msh appears on 
the fi i*st or second dixy in the form of pink spots, very slightly raised 
and varying in size, so that when small they resemble scarlet fever, 
and when large measles. The face is first affected, then the trunk 
and limbs. After about two days the spots gradually fade and leave 
a slight stain. Desquamation, if present, is slight. Catan*h of the 
mucous membranes and sore thi'oat may both be present. Fever and 
general symptoms are slight or absent 

Morbilli (Measles). — ^The rash appears on the fourth day, iirat on 
the face, which is often puffy and slightly swollen, as small red spots, 
which rapidly become imsed papules, 2-6 mm. in diameter, and of a 
darker red colour than the eruption of scarlet fever. The papules fade 
on pressure, and have a tendency to form groups of various size, which 
have a more or less crescentic shape. The ti-unk and limbs are affected 
to a variable extent, Tlie rash persists for two or three days, then 
fades, leaving a slight staining of the skin for a few days, and often a 
little desquamation. 

In a few eases (malignant or black measles) haemorrhage occurs into 
the papules, which become purple or black and no longer fade on 
pressure. 

Tlie onset is usually acute, and the constitutional symptoms consist 
of pyrexia, with catarrh of the eyes, nose and respiratory tract. 

Typhus Fever pi'esents two forms of rash, which ai-e both present at 
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tha same time, (a.) The subcuticular mottling, seen best on tbe flanks 
and dependent parts; it consists of dusky rod, indistinctly defined 
patches, not raised, and disappearing on pressure ; it gives a peculiar 
mottled appearance to the affected parts, (b.) The "mulben-y rash" 
appeai-s aljoot the fifth day on the abdomen and chest, the back of the 
handti and wrists, and may cover the trunk and limbs. It consists of 
slightly raised papules, 1-3 mm. in diameter, bright red at first, and 
disiippearing on pressure ; in a few days they become crimson or purple 
from baemon-hage into the papuleSj and no longer disappear on pressure* 
The spots fade away during the second week. In children the rash is 
much less constant 

The onset of typhus is acnte^ the temperature is high, and consti- 
tutional symptoms are severe. 

In rare c^ses a diffuse red rash like that of scarlet fever appears 
about the second dayj.and dis?ippeai*s before the specific typhus eruption 
shows itself. 

Typhoid or Enteric Fever — The typical *'rose rash " appears about 
the end of the first week (sixth to twelfth day) in the form of rose- 
pink circular spots, slightly i^ised but not pointed, 2-4 mm. in 
diameter, fading undei" pressure ; they are few in number as a rule, 
and appear first on the abdomen and chest. Each spot lasts three to 
four days, but successive eixjps appear day by day until the third or 
fourth week. 

The onset is insidious, the constitutional symptoms variable in severity; 
diaiThoea is u^sually present, and the spleen is found to be enlarged. 

Careful search in a good light should always l^e made for the rose- 
spots in all febrile conditions of obscure origin which have lasted for 
six or more days. 

Acute RheumatiBm, — ^The skin over the affected joints is often red 
and shining in apjifarance, but apart from this otber cutaneous lesions 
may be present. These are — 

(a,) An eruption of small clear vesicles containing sweat (sudamina) ; 
these are due merely to the excessive jz^erspi ration. 

(b.) Bright red elevations of the skin, either as papules or larger 
pat'Ches ; tbe latter by their coalescence produce iiTegular figures^ others 
clear in the centre and form rings. The eruption is known as Erythmna 
mull (forme and will be again referred to. 

(e,) Oval or circular elevations of the skin, from a nut to an egg in 
size, form over the front of the tibiae and occxtsionally over the ulnte. 
They are usually symmetrical and of a bright or dark red colour, 
which shades into tbe healthy skin, and are very tender on pressure. 
The name Ert/fhema nodomim is given to this condition, which is most 
common in children and females 
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(d,) Peliom^ rheumatica is a bflemorrbagic papular eruption, consisting 
of petechias aiid ecchymoses, occurriDg chiefly in tlit? lower extretaities, 
but occasionally of wide Uistribution, 

doTit. — The skin over a Joint affected with gouty arthritis is dark 
reil in colour^ with a tense shining surface and considerable swell in or 
and distension of the surround jiig veins : tenderness is ©xtreme, and 
the swollen skin pits on pressure. Desquamation occurs after subsi- 
dence of the inflammation. In chronic gout, whitish deposits, called 
** tophi," occur immediately beneath the skin in various situations, 
such as the lobules of the ears, over the knuekles^ and round other 
joints; the skin over them is congested, thiu, and shining, and its 
superficial veins are dilated. The skin often ruptures, and forms a 
shallow ulcer, which discharges mtisses of urates (*' chalk-stones"). 

The adjective ^* gouty" is also applied to various forms of eczema 
and other diseases of the skin. It does not imply anything peculiar 
in the form of the dise^ise, but only that it occurs in a patient who 
suffers or has suffered from the effects of excess of uric acid in the 
tissues. 

(c<) Tlie lesions in the skin are raised above the general 
surface, and rapidly develop into vesicles or pustules. 

1. Tarieella (CMcken-pox) is mostly confined to children. The erup- 
tion appears during the iirst day, usually on the back, and often spreads 
to other parts of the body ; it consists of red circular spots, becoming 
vesicles in a few hours, and drying up without further change in three 
to four days. Crusts are formed, which soon drop off, leaving healthy 
skin. The eruption comes out in successive crops for four to five days ; 
the constitutional symptoms are usually .slight. 

2. Variola or Small-pox, and Varioloid, or small-pox modi^ed by 
previous vaccination, sometimes present eruptions on the tii*st or 
second day f|uite distinct from the specific eraption of the disease, 
which appears about the third day. These early eruptions are— (a.) a 
general or paiiial red rash, closely resembling that of scarlet fever or 
meaiales ; (k ) a ha;iJiorrhagic i-ash, with a peculiar distribution in the 
form of a triangle, the apex of which is just below the pubes, the bfise 
a transverse line across the abdomen at the umbilicus. The rash con- 
sists of small red or purple spots, which, being hipmorrhagic, do not 
disappear on pressure, but fad© after a few days into brown and 
yellow. 

On the thiril day the typical pocks appear in the form of small 
papules^ usually first on the forehead, where they can be felt as firm 
" shot-like " bodies in the skin. Similar papules appear on the rest of 
the face and on the body, they become red, and increase in size until the 
third day of the eruption {sixth day of the disease), when each presents 
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t ite apex a vesicle filled with clear fluid. The vesicle enlarges, the 
ariphery becoming especially prominent, so as to cause a central 
depression — um bill cation ; the clear contents become opaque, and 
about the fifth day (eighth of the disease) are completely purulent. 
With the formation of pus the skin surrounding each pock becomes 
iofiained^ red mv\ swollen^ and in confluent cases the patient*s features 
may be unrecognisable. The pustules dry up into brown scaleis, which 
fall off, leaving a red spot or depi^ssed pit in the skin ; if the latter 
m deep, a perm;LnGnt record of the disease remains as a dead white 
depressed scar. The onset is acute, with pains in the back and often 
vomiting. The tempei-ature rises rapidly, then falls with the appear- 
ance of the nish, to rise again with the formation of pus in the pocks. 
Modified small-pox differs cliiefly in the smaller nunitier of pocks, and 
in their incomplete development, which may be arrested even in the 
papular, but more frequently in the vesicidar stage. 

3. Vacciiiia (Cow-pox) \s usually artificially produced on the upper 
part of the arm, but it is occasionally acquired by accident in unusual 
situations, and may then cause difticulty in diagnosis. On the second 
or tbinl day after inoculation a red papule appears; this enlarges, 
becomes vesicular, and forms a greyish-white circular blister with a 
depressed centre about the eighth day. The contents become purulent, 
and a red amola with some swelling surrounds the spot. After a few 
days it drys up t-o a brown crust, which falls off during the third week, 
leaving a permanent depressed scar with a characteristic pitted appear- 
ance — foveation. 



Class IL — Diseases of the Skik due to Parasites. 

The parasites of the skin are both vegetable and animal. The former 
are entirely fungoid, and include various forms of Imcterm and mould 
fungi ; the latter consist chiefly of various species of arthropoda. It is 
probable that many of the specific fevers ali*eady described ai-e really 
due to pirasites of a bacterial nature, but our knowledge is not yet 
suflicient to justify their being included in this section, where we shall 
consider those diseases in which parasitea have already been demon* 
strated in the affected skin, and are now generally recognised as the 
esciting cause of the cutaneous lesions. 

(a.) Diseases due to Micrococci. 

Erysipelas is inflammation of the skin caused Ijy a specific 
organism, ^^ Slreptococcus eri/aipelafoiirisJ' It presents itself as a red 
tender spot, which enlarges with swelling of the skin ; on pressure the 
redness disappeai-s^ and a pit is left which gradually returns to the pre- 
vious condition. The affected area spreads at its periphei^ so as to 
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invade heaUhy skin, but often wbiie spreading in one direction it 
subsides in another. The spreading margin is sharply defined, bright 
red and raised above the surface ; the receding edge gradually fades 
away into the healthy skin. In severe cases blebs containing serum 
or pus may form on the inflamed surface, or subcutaneous suppu- 
ration may take place with sloughing of tbe skin. The situation is 
variable, and is often determined by a wound which is the seat of 
inoculation. In many cases, however, tbe face is attacked without an}- 
visible wound, such cases being called idiopathic ; the swelling of the 
face may Ije so great as to render the features unrecognisable. The 
onset is acute, and tbe constitutional symptoms severe. 

Staphylococcia or FyoslB is suppuration of the skin, due to tbe 
staphylococcus pyogenes aureus, albus, or citreus. It occurs in various 
forms according to tbe site of inoculation. 

(a.) Impetigo Contagiosa caused by inoculation of a superficial 
abrasion with the staphylococcus. Each lesion is a disci-ete vesicle, 3-12 
mm. in diametei', the contents of which rapidly become purulent, and 
dry up into a crust which has the appearance of being "stuck on'^ to 
the skin ; there is no redness of the surrounding skin, and the crust 
falls ofiF, leaving a temjxjrary red spot without ulceration or scar. 
The spots are usually few, but may be numerous, and may coalesce ; 
fresh places are inoculated by scratching, and so keep up the disease 
for some time. The face, occiput and hands are most frequently 
affected. 

((B,) Ecthyma is a large impetigo pustule which has been irritated 
by rubbing or other cause ; tbe inflammation spreads to the skin 
beyond the pustule, and a i-ed areola of varying extent is protlueed. 

(y,) FunmculuB or Boil is due to a deeper inoculation of the staphy- 
lococcus, which may gain entrance through the hair follicles or cutane- 
ous glanda It commences as a painful indurated spot, which soon 
becomes red, i'aise<l and pointed ; the skin at the apex gives way, and 
a small slough is discharged. Healing then ttikes place and a scar is 
left. Boils may occur on any part of tbe body. They are esspecially 
common in delicate patients. 

(3.) Oarbuncle differs from a boil in its larger size; it opens by 
Beveiml orifices, and may be compared to a number of confluent boils. 

(«.) BycofiiB, Ooccogeoic Sycosis, is due to inoculation of the hair 
follicles of the beard, moustache, or whiskers by staphylococci. The 
inflammation is more superficial than a l>oil, and no slough is formed. 
The disease commences as small papules, each of which is pierced by a 
hair, the papules soon become pustules, and the pus dries up into a 
small crust pierced by a hair; the hairs are loosened and tbe root 
ahdath swollen ; their i^iuoval leaves small abscess cavities, which 
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gradually lieal up. If the hair papilla is deatroyed by the suppuratioD, 
permanent baldnefts remains, also a small depressed scar. 

A single patch may he present, or the disease may spread from 
follicle to follicle until the whole of the hairy part of the face is 
affected and presents the mass of crusts and pustules from which the 
name sycosis (tig-like) is derived. The disease never spreads heyond 
hairy parts. 

(bO Diseases due to Bacilli. 

Anthrax, Malignant Pustule, or Charbon is due to inoculation of 
fiie skin or sulicutaneous tissue by the bacillus anthracis* A pimple 
appears, soon becomes vesicular, bursts and discb urges a thin fluid, 
then dries up into a black gangrenous eiichar 5 mm. or more in 
diameter. The surrounding skin becomes inflamed, and forms a pro- 
minent, red, indurated patch of variable sis&e. A ring of smalt vesicles 
IB found on the swollen patch which surrounds the central black 
eschar. Ooni^titiitional symptoms ai'« osually severe. 

Equinia, Olanders^ or Farcy is due to the inoculation of the skin 
or mucous membranes by the bacillus mallei. The seat of inocu« 
lation becomes inflamed, and the soi*e ulcerates with thin, foul dis- 
charge. After about a week an eruption appears on the face and body ; 
it consists of red papules, which enlarge, indurate, become vesicular 
or pustular, and rupture to form foul ulcers 10-20 mm. in diameter. 
Similar lesions are formed in the subcutaneous tissues, intermuscular 
planets^ and on the mucous membranes. Constitutional disturbance is 
very marked^ and of a typhoid character. 

Tnbercnlosis, — Infection of the skin by tubercle bacilli assumes 
various forms, of which the most common are the following : — - 

(flt.) Lupus vulgaris begins as a small red or brownish-red spot ; thia 
enlarges, Ijecomes slightly raised and sharply defined, having a pecu- 
liar translucent appearance under the epidermin^ and a yellowish- brown 
colourj giving rise to the ** apple- jelly '^ appearance characteristic of lupus 
nodules, A jxatch is formed by the coalescence of a number of nodules, 
and this increases irregularly in size by the formatiou of fresh nodules in 
its immediate neighbourhood, which gnidualiy merge into the main patch. 
Finally cicatrisation occura, the normal skin being destroyed and 
replaced by a depressed white scar. This proces^i may occur without 
ulceration — lupus non exe<lens~but often as the disease reaches the 
surface of the skin the epidermis is lost and a shallow ulcer formed, 
of irregular shape, with raised edges, and covered with dirty greenish 
crusts. On removal of the crusty a suppurating base, studded with 
lupus nodules, is found. 

The rate of growth is slow and often intermittent, so that in old- 
standing cases all stages of the disease are simultaneously present, viz., 
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small isolated nodoles, raised patche^s, often scaly on the surface, 
atropliic Kcars, and active ulceration, with crusts or discharge. 

Lupus is most common on the face, but may be found on any part 
of the skin. More than one patch may be present, and the mucous 
membranes are also liable to the dise<kse. The duration of lupus may 
extend to the whole of the patient ^s life. The disease is most commonly 
found in children. 

(/3.) TubercTiloiis ulceration of the skin usually occurs near the 
junction of skin and mucous membranes ; it is rare and consists of a 
shallow ulcer of irregidar shapej recldish -yellow colour, with a scanty 
secretion drying up into thin crusts ; the ulcer spreads continuously 
but slowly, shows no sign of healing and, as a rule, is not painful. 

(7.) Scroftiloderma. is the name given to the lesion of the skin when 
the latter is involved during the course of a tuberculous inflammation 
of the subcutaneous tissues or lymphatic glands. The aHected skin 
becomes red and swollen, and penetrated by sinuses. Finally it breaks 
down to form a shallow, irregular ulcer, with undermined edges nnd 
unhealthy granulations secreting thin pus. There is no tendency 
to heal. The granulation.s may become hypertrophied, constituting 
** Lupus verraroifus," 

(d.) Tuberculosis Yerrucosa cutis — Verruca uecrogenica, occurs 
chiefly on the hands of persons who make jiost-mortem examinations, 
or otherwise come in contact with tubercular material. It genei-ally 
begins on the knuckles a.s a red papule, spreading at the peripheiy, 
and gmdually becoming horny, so as to resemble a wart ; slight puru- 
lent discharge is often present, especially when the homy surface has 
been abraded. There may be only one wart, or several warts may 
be present on different parts of the hands. 

Leprosy — Elephantiasis diiDCorum. — This is a chronic disease of 
the skin, mucous membranes and nerves, due to the bacillus lepr®. 
The skin le^sions appear after a variable period of ilhhealtb as red or 
brownish spots (Lepra macidosa) on the limbs or trunk, of variable size 
and shape, and slightly swollen ; thej often fade t<) pigmented stains 
or white spots. After an interval, or simultaneously, hard nodules 
(Lepra tuberculosa) appear, mostly on the face and dorsal aspect of the 
limbs; they vary in size from 5 to 25 mm. in diameter, and when 
numerous cause great deformity of the features, a condition known as 
*^ Leontiasia,*^ The nodules persist indeSnitely, but eventually either 
disappear, leaving a pigment stain, or soften and break through the 
skin to form indolent ulcers discharging thin pus ; the ulcerative pro- 
cess may spread deeply, so as to destroy the tissues of the limbs or 
open into the joints. In other cases (" Lepra auwsthetica^^) patches of 
skin become anesthetic, smooth and glistening, pale or deeply pig- 
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mented in colour; painless ulceration often takes place and extends 
deeply, so that fingerB or toes may be lost. The coni'ne of leprosy is 
slow, and its duration very prolonged. 

Sypliilis is a contagious disease, in the lesions of which bacilli 
have been found, and although proof is still lacking of their cau&al 
relationsliip^ the clinical course of the disease renders it extremely 
probable that such an organism is the actual virus. 

The cutaneous raanifestations of syphilis present great variety, and 
may be divided into three groups, viz., primarii kshtn or hard chancre; 
seomdanj leMonSf which are superficial, multiform and numerous ; and 
teriianj lemons, which are deep and usually few in number The 
boundary-line between secondarj^ and tertiary lesions is not sharply 
defined, certain forms being classed either as late secondary or early 
tertiary. 

Primaxy Lesion — Hard Chancre, occurs on some part of the genital 
organs in about 90 per cent, of all cases. In the remaining 10 per cent 
chancres are found on the fingei*s, face, lips, tonsil, tongue, mamma, 
navelj amis, or other part of the body. The form of the lesion varies;, 
the commonest being an erosion or fissure, which becomes indurateii at 
its base, does not heal, but remains covered by a scanty n on- purulent 
secretion ; another form is that of a papule with a hard base and a 
desquamating summit; while another is the indolent ulcer with an 
indurated area round its base^ — the true Hunter i an chaurre. The in- 
duration varies from a thin layer like a piece of parchment, to a 
mass feeling like a button or a piece of cartilage inserted into the 
skin. Enlargement of the nearest lymphatic glands socja follows the 
primary sore, the latter appearing from two to four weeks after 
exposure to contagion. 

Secondary Lesions appear four to six weeks after the primary sore, or 
ix to ten weeks after infection, and may continue from one to two years ; 
^hey present great variety, and two or more are often present together. 

Macular St/phtHde. — This is an eruption of rose-coloured spots, which 
soon l>ecome brownish stains. The spots often appear in crops about 
the seventh week al'ter the primary sore, and affec^t chiefly the trunk, 
but sometimes spread to the face and limbs. 

Pajmiar Sf/phiiiile, — This oft^n appears as the macular eruption is 
declining; the papules are large or small. The large vary from 3-12 
mm. in diameter, ai'e raised and Battened at the top, of a deep red or 
** raw ham ' * colour, and are commonly found across the foixdiead, on 
the lower part of the face, the trunk, and round the anus and genitals. 
The small papules are less common, 1-3 ram. in diameter, red or 
brownish-red in colour, and fonn irregidar groups, each papule in the 
gi*oup being formed round a hair follicle. 
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Squamous Sgphilidej one of the commonest types, is formed by the 
enlargemeDt or coalescence of papules until raiBed patches 6-20 mm. in 
diameter are produced j the surface of each is covered by a scanty layer 
of dirty -looking scales. On removing the scales^ the peculiar brownish- 
red colour is seen. The rash is widely distributed o%er the face 
(especially at the margin of the scalp), trunk and limbs ; usually it is 
most marked on the flexor aspect. Itching is absent or slight. Wlien 
untreated, the rash may continue for a long time, eacli spot gradually 
fading into a brown stain, and similar spots appearing on other portions 
of skin. 

Anmdar Si/philide. — The lesions are in the form of rings from 10—30 
mm. in diameter, with a centre of healthy skin and a raised red or 
yellowish -red border 2-4 mm. broad, and covered with scales; in many 
cases neighbouring rings coalesce to form gyrate ligures. The face, 
neck, and tnmk are the parts usually affected. 

Vesicular St/philide is a very i-are form of rash. 

Bidiom Si/pftdide is most common in congenital syphilis in the form 
of flaccid blebs of various sizes on a red base, and surrounded by a red 
areola ; they contain pus or blood and dry up to a crust covering a 
spread in g ulcer. They may occur soon after birtli or during intra- 
uterine gestiition. 

Pustular Sf/j^hilide is not uncommon in the form of small pustules 
(Aertei/orm stfphilide) on the face, trunk, or limbs ; occasionally a few 
large pustules {Ecihymatoii^ syphilid e) are present with other lesion s- 

Rupin is the most severe form of pustular syphilide, and sometimes 
is clas.sed as a tertiary lesion. It commences as a bulla, which soon 
becomes filled with pus. This either ruptures or dries up, and a crust 
is formed under which ulceration spreads ; the pus from the ulcer dries 
up and adds to the thickness of the crust from below, and as each suc- 
cessive addition is larger in area than the previous one, a conical ** limpet- 
shell*^ crust of great thickness is produced, removal of which exposes 
the ulcerated surface. 

Pigmentary Syphilide is rare, and is chiefly found on the neck in 
women as yellowish -brown spots of round or oval shape, often confluent, 
with the patches separated by abnoraially white skin, so that the neck 
has a peculiar mottled look. This lesion must not be confounded with 
the brown stidns left on the skin by the fading of any form of syphilitic 
eruption. 

Tertiary LesioEB rarely occur before six months, and may never 
appear at all. lo addition to rupia they include — 

Nodular Syphiiide^Oufaneotis Gujumata. — These are elevations of 
the skin, from a pea to a bean in size, of a livid red, ** coppery/' or ** raw 
ham *' colour, and often breaking down into serpiginous ulcers ; they 
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occur on the face, trunk and limbs, and are often grouped in charac- 
leristic crescentic or horse*shoe patclies. When on the nose they 
closely simulate lupus. 

Subeuianeawi Qummaia are firn]» well-defined nodules, deeply em- 
bedded in the s\ibcutaneous tissues. As they enlarge, the skin over 
them becomes adherent^ and finally breaki down to discharge purulent 
contents, and leaves a deep crater-like ulcer with welUdefined, ** punched 
out " edges, Gummata occur chiefly on the scalp, face, clavicles and 
bones of the limbs* 

The mucous membranes of the mouth and phai-ynx, and genital and 
anal orifices are affected by syphiUs, but the appearance of the lesions 
18 modified by the warmth and moisture. Lesions of those ptirts of the 
skin where similar conditions of warmth and moisture prevail (as, for 
instance, between the toes, in the fold of the nates, or in the axilla), 
present the same appearance, which is that of raised dat patches, 
white, red, or brownish-red in colour, and \'arying from the size of 
papules to 10 or 15 mm, in diameter. The epidermis, softened by the 
moisture, is soon rubber! off, and a secreting surface left, covered with 
thick contagious pus. Tiie names mucous tubercle, mucous plaque^ or 
eandylmna are given to these lesions- 

The hair may fall out, and the nails show various alterations of 
nutrition. Visceral disease in various forms occurs in the late stages. 

Cotyjeiiiial Sijphilk differs fiom the acquired form in the absence of 
primary lesion, and also in the greater predominance of lesions of the 
muctjus membrane of the nose» causing ^* snuffles." The skin eruptions 
are of maculai-, papular, squamous, or bullous type. The last-named 
b moat frequently found on the hands and feet ; the other varieties 
usually commence round the buttocks, and may spread extensively. 
Mucous tubercles round the mouth and anus are often present, and 
other lesions aflEect the eyes, teeth, epiphyses of bones, periosteum, or 
viscera* Children with congenital syphilis are often born dead, or die 
soon after birth, but many cases are apparently healthy until three to 
four weeks old. 

The diagnosis of syphilitic lesions rests upon the peculiar i-eddish- 
brown, raw ham, or coppery colour; the simultaneous presence of 
several types of eruption ; the affection of parts of the body not usually 
attacked by non-syphilitic eruptions; the absence of itching; the 
pfosence of marked j>igmented stains after the active stage has passed 
sway ; the serpiginous character of the ulcerations produced ; the 
presence of lesions of the mucous membranes of a syphilitic character ; 
the loss of hair; the presence of a cicatrix of the primary* lesion; 
general enlargement of lymphatic glands ; the existence of evident 
cachexia or of syphilitic disease of the viscera. 
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(c.) Diseases due to Mycelial Fungi. 

Actinomycosis of the skin is rare, and usually secondary to affec- 
tion of the deeper tiasues : it is due to growth of the ray fungus setting 
up suppurative iufkimmation of the tissues. 

The involved skin liecomes reddened and thinned, and gives way at one 
or more plj^ces, usually in some part of the face or neck, and a purulent 
fhdd is discharged containing yellow granules 1-3 mm. in diameter. 
On microscopical examination these gi*anules are found to consist of 
the fungus. 

FavTiB — Tinea favosa^ i.s i-are in England, but common in Scotland 
and on the Continent. The scalp is usually affected , but any part of 
tbe body may be the seat of the disease, which appeal's first as a red- 
dish itching patch, soon presenting minute circular spots of a sulphur- 
yellow colour ; these project and enlarge, the centre is depressed and 
pierced by a hairi so that a yellow scutullum or favus cup is formed 
from 10-12 ram, in diameter. 

Neigh Ixm ring cups ijecome confluent to form a continuous tliick 
yellow crust, with an irregular honeycombed surface, and emitting a 
peculiar mouse -like odour. Isolated cujis are usually found at the 
margins of the crust. On removal of the latter, the skin presents a 
reddened appearance, is slightly depressed, and sometimes scaly; in 
late stages the skin becomes thin and white and devoid of hair. 

The hairs are loose, dry and brittle, they fall out, the follicle be- 
comes atrophied and permanent baldness may result. On non-hairy 
parts tbe favus cups present the same appearance, and circohir rings 
of red papules are often found. 

The nails may also be affected by favus. The fungus causing the 
disease is the Achonon SchonleuiL It citn he found by soaking affected 
hairs or yellow crusts in liquor potassie, and pressing them out Ijcneath 
a cover-glass. It consists of a branching mycelium, the threads of 
which are made up of ovoid segDients 3-4 ^ in diameter, placed end 
to end ; nucleated spores are also present of comparatively large size, 
7 /Ur in diameter, and either in rows or in groups. 

Eingworm. — Tinea tonsurans, ringworm of the scalp — Tinea circi- 
nata, ringworm of the body — Tinea sycosis vel T. barbae, ringworm of 
the beard. — The hairy scalp is most commonly affected. The disease 
commences as a i*ed papule round a hair; this spreads at the periphery 
to form a rod, slightly raised patch covered with greyish-white scalesi 
through which project the stumps of broken hair's ; the patch enlarges 
up to 2-5 em. in diameter, and may coaleisice witli others to form an 
irregular area, or may involve the whole scalp. The hairs are dull in 
colour, very brittle, and broken off about 4 mm. from the skin; the stumps 
are often bent or twisted, and the extremities frayed out like a brush. 
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pus from several points ; the hair follicles are usually destroyed by the 
i^upptirative process and permanent baldness results. 

Ringworm of the body appears as a circular patch 10-25 ™^- **^ 
more in diameter, with well-defined slightly raised edges of a reddish 
colour and covered with branny scales ; as the periphery spreads, the 
centre gradually fades aud clears up, so that a ring is formed which 
may coalesce with neighbouring rings to form gyrate figures covering a 
large area. 

JSciupings of the epithelium show the same fungus as ringworm of 
the scalp. 
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Fig. 64>-«%owt the clusters of aport's unci the tubes at thu Mlcroiftomn Furfur. 
{M'Calf Andt^rtvtu} 



The so-called Eczema marginatum is ringworm affecting the fork 
and neighbouring parts of the trunk aud thighs. 

Ringworm of the beai^ is the result of inoculation of the Tricophyton 
into the hairy parts of the face ; it begins as a red itching spot, which 
may form a scaly piitch or nng, but in most cases a suppurative in- 
Jlammation is set up in the hair follicles, which become swollen, forming 
tender, red, prominent nodules, in whicli points of suppuration are seen 
with loosened hairs ; the follicles may be destroyed and bald patches 
result. 

Tinea versicolor or Cldoasma is found almost entirely on the 
trunk as yellowish-brown or buff patches of various shapes and sizes. 
These are scarcely raised above the surface and very slightly scaly at 
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the margin ; neighbounng spots enlarge and ccmlesce to form large 
areas, which may co%^er the gi^ater part of the trunk. 

A scraping of the epithelial sciiles from the eclg© of a patch, when 
examined in liquor potiisfiae under the microscope, shows a network of 
mycehum studded with collections of round spores, the Alicrosporon 
fur/tu\ 

Erythrasma, a somewhat rare disease, similar to Tinea versicolor, 
but of darker colour, occurs in the folds of the axilla, or the fork and 
neighbouring pai-ts ; it is due to a smiiH fungus, the Micntsporon 
minuiUsimunL 

Alopecia areata appears in tbo fonoi of localised Iwild spots on 
normally biiiiy partes, most commonly the scalp ; they vary in number, 
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Fta» 6s»— A burrow cnnUiiiiug n ttsniiiin KcaruM with Uio head dLrectod to the Ijllnl end ol the 
burro M*% Within 11 le ACfini» U on egg. ItehtDd the acarua and In a mw one alter tlie otber, 
witli tbelr Joug aatia plnceil traiiBveraely to the liing axl* vt the Iiuttow, there mts ten ova, In 
V4u-luujf AtageK uf ileivelopiueiit Between the ova are black irregularly <ahap«dl f«>cal miMeiw 
{Aft/sr Ntuttmnii.) 

eize, and shape, but all present a smooth, glistening surface. Around 
the border of the patch scattered among the healthy hairs are found 
short stumps of hair-shafts, thicker at their free extremity, and often 
compared to a point of exclamation (!). The patches spread peri- 
pherally, and during recovery the broken hairs are no longer found, 
but a fine downy growth of hair appears on the smooth glistening 
skin. 

The etiology of the disease is still doubtful ; probably both neurotic 
and parasitic cases are at pi^sent included under the same name. 

(d.) Diseases due to Animal Parasites, 

Scabies,— Itch is a contagious disease charaeterised by intense itch- 
ing of the skin from the presence of the Aearu^ Scalnei, the so-called 
itch insect. The lesions in the skin are multiform^ and are either due 
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to the actual presence of the pai-aaite or to the fi*iction or scratching of 
the skiQ of the patient. The characteristic lesion ia the i/urroie (see 
^^g^ ^Sh ^ t'Unnel formed in the skin by the female acarns, and in 
which the eggs are laid and hatched ; on the surface it appears as a 
white or dark line (usually the latter, from particles adherent to the 
slightly roughened ejiitlermis forming the roof of the burrow), 3-17 
mi«, in length, and often more or lesii curved. At the deeper end tlie 
parasite is to be found, while the eggs in various stages of develop- 
ment occupy the remainder of the burrow. The parts most frequently 
affected are the interdigital webs and doi'sal aspect of the fingers, 
ilexor surface of the wrist, penis, and neighbouring parts. The para- 
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Flo. 6d.— Female Aounu. 

site may be obtained for examination by carefully gc raping the epider- 
mis over the deejwr end of a bu nxiw with a pin until the roof is broken 
through, the acarus can then be picked out by the pin, to the jx>int of 
which it usually clings. It forms a minute, oval white speck, .3-4 
mm. in length ; under the microscope it is seen to possess four pairs of 
legs, the two anterior pairs having suckers at the extremities, the two 
posterior ending in bristles or settis. The male bi smaller than the 
female, and the fourth pair of legs are also furnished with suckers; it 
does not burrow, but wanders over the surface of the skin* 

The site of a burrow is often marked by a papule, vesicle, or pustule, 
the result of inflammation set up by the presence of the parasite. 
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The lesions due to scratching consist of linear wheals, excoriated 
papules, vesicles and puistules, with crosts of dried blood, pus, or serum. 
The eruption is chiefly on the front of the body and limbs, and is almost 
con^ned to the area bounded above by a transver^ line across the 
chest and arms at the level of the nipples, and below by a transverse 
line at the level of the knees. In patieats who sit much on hard seats, 
the region of the buttocks is much affected, and bo are the lines of 
pi'essure from Ijelts or tight clothing. 

The chamcteiistic feature of scabies is the variety of the inflammatory 
lesions and their distribution^ while the presence of a burrow is con- 
clusive. 

Pediculosis — Fhthiriasis^ occurs in three forms, according to the 
three species of lice which are found as human parasites. These are 
named, from their habitat, Pedmtltu capitis^ Pedicuhm mrpon^ vel 
lestimeniormn, and Pedkuiwt pubiat, 

Fediculus capitis, — The head -louse lives and breeds in the hair of 
the scalp ; it is almut 2 mm. long, and half as much broad, of a dirty 
white colour, and consists of a triangular head, a 
thorax, to which are attached six legis, and an abdomen, 
which comprises the bulk of the body of the animal 

The lice are found wandering about the roots of the 
hairs, while the ova (" nits ") &re found as small white 
specks glue<i laterully to the hair shafts. 

The presence of the pirasites excites intense itching 
and scratching, especially in the occipital region. Ex- 
coriations are formed, which become inoculated by pus 
cocci, and pustules are produced. This process spreads 
until the back of the head liecomes covered with a thick 
mass of matted hair, crusts and dried secretions, concealing a sup- 
purating surface. To this condition the name Ec:iema Impeihjinodes 
is often applied. The sub-occipital glands are enlarged and may 
suppurate. 

PedicnluB corporis, or body- louse, is larger than the head- louse, and 
wanders over the surface of the trunk for the purpose of feeding ; it 
inhabits the clothes of old and dirty people, especially about the neck 
and ahouhlers. 

The characteristic lesion is a minute haemorrhagic speck, just visible 
to the naked eye, and not raised above the surface of the skin. The 
itching is most intense, and the skin of the affected area is covered 
with a typical scratch eruption, made np of linea,r w heals and excoria- 
tions, small papules with a dried blood crust on the summit, occasional 
pustules and, in chronic cases, much pigmentation of the skin. 

Podiculus pubis. — The crab-louse is broader, smaller and Eatter 
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than the othera It is found in the pubic hair and occasionally on the 
hair of the face. Its presence leads to great irritation and scratching, 
with Bimilar results to those produced by the Pediculus capitLs on the 
head. 

Poles initanB, the common iea, producei> a slightly raised i-ed 
apot^ with a central punctui-e, often marked by a speck of blood, which 
pei*sists as a petechia after the hyperaemic papule has disappeared. 

Oimex lectularius, the bed-bug, produces a raised red spotj similar 
to but larger than that caused by a flea, and more persistent and 
in'itating ; a purpuiic spot remains for some time and undergoes the 
usual changes in colour. 



FlOi. 68.— rt'diculiia cor* 
ipori*. femal*;. {M^CaU 
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fto. 7c^— AciinjJi folllculoruiii, full^ 
matured speclmeu, donm) rfefr. 



Leptus autiunnaliBt the harvest-bug, bores into the skin and causes 
a papular eruption^ which itches and leads to scratching and the con- 
sequences thereof. The lower parts of the legs are usually first affected. 

Onats, moaqnitoei, bees. waBpB and some caterpillars cause paptiles 
and wheals^ with much itching and irritatiooj and sometimes consider- 
able swelling. 

Acams folliculonun is a parasite not unfrequently found in the 
sebaceous glands; it is of elongated shape^ one-sixth to one-third mm. 
in length, and consists of a head, a thorax, with four pairs of rudi- 
mentary legs, and a tapering abdomeD| which forms about one-half 
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of the entire length of the animal. It gives rise to no symptoms 
in man» 

Elepbantiasia — Elepliantiasis Arabum^ consi&ts in grent hypertrophy 
of the skin and Bitbcutaneous tissues from obstruction of lymphtitics by 
parasites {Filktria iianfpiinis homintii) or other causes. Tbe aileet^d 
part, often the leg {Barbadoea leg) or sci-otum, is enormously swollen, 
but does not pit on pressure. The skin is thickened, hard, smooth, or 
irregular fram dilated lymphatic vessels. The latter often rupture and 
discharge clear or milky fluid ; pigmentation is often present and varies 
in character. 



Class III. — Local Diskase^ of tue 8k tx not dite to 
CuTAN^EOus Parasites, 

(a.) The changes in the skin are altepations of colour or 
consistence, or both combined. There is no elevation of 
the affected surface, no formation of vesieles* pustules, or 
secondary lesions. 

Erythema simplex is a patchy redness of tbe skin from the action 
of some irritant, such as friction, beat, the rays of the sun, or chemical 
irritants. 

Erythema intertrigo ia a redness of the wkin due to friction of 
coutiguoius surfaces, such as the gioins and thighs of children, or 
beneath the mammce in obese females. 

Brytheina lieve is a moi^ or less diffuse I'^edness, often seen on skin 
affected with trdema. 

Erythema pernio— Chilblains, are red patches on the fingers, toes, 
or other exposed parts of the body where the circulation is feeble, 
caused by exposure to cold, and e specially occurring in persons of feeble 
circulation. If exposed to fiiction, inflammation and ulceration of the 
skin may take place. 

Erythema paratrimma is the redness of the skin which is exposed 
to pressure when patients are confined t-o bed ; it is especially liable to 
form when there is any disease of the spinal cord ; if not relieved, 
ulceration takes place^ and the well-known Imlmre (Deruhifiiii) it* 
formed. 

Pnrpiira is a name given to hiemorrliage into the skin from 
various diseases; it sometimes appears without obvious cause, and is 
then described as a separate disease , the 8kin pi-esenta numerous 
purple spots of all sizes, from petechite up to large irregular patches ; 
these do not disappear on pressure, and undergo the usual changes in 
colour seen in a bmise. The legs are usually first afifected, but in 
severe cases, Purpura hceitiorrfmgica^ tbe greater part of the body may 
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be involved, and also the mucoys membranea^ so that hipmorrbage may 
occur from nose^ mouth, respiratory tract, stomach, or rectum, 

Cntaneotis nsevus is a vascular growth in the skin made up of 
dilated capillaries or veins ; it is found as a red or purple patch of 
variable size and shape, often on the face as a *^ port -wine stain " or 
** mother's mark:" Pressure empties the blood-vessels, which gra- 
dually refill when the pressure is removed. Ntevi are often prejsent 
at birth, or appear soon after> but may occasionally appear in adults ; 
tbey may either remain stationary or gnidually increase in size. 
Dilated blood-vessels are also found on the face in Acne roscteea {q.v,)^ 
and may be the only lesion in the early stages. 

Lentigo, Epkelides, Preckles, are small spots of brown or yellow 
pigment, occtirring on those pai^ of the body exposed to the light^ 
most commonly the face and backs of the hands. 

Albinismas is a congenital absence of pigment from the body; 
when complete, the skin is white or pinkish, the hair white, and the 
eye appears pink owing to absence of pigment in the iris and choroid. 

Leucoderma — Vitiligo, consists in a dehciency of pigment over 
limited ai^a-s of skin, with excessive pigmen tuition in the parts im- 
mediately surrounding the diseased areas ; it appeara in the form of 
white patches, i-io cm. or more in diameter, of irregular shape, but 
having well-defined convex bordera, which sharply contrast with the 
deeper colour of the suri'ounding skin. The patches enlarge peri- 
pherally, coalesce, and may spread over nearly all the lx;dj ; the hair 
on the affected skin becomes white ; recovery rarely takes place. 

Scleroderma — Hide-boimd Disease, occurs in two distinct forms :^ 

(a.) Diffuse sclerodeima is very rare, and l>egins about the face or 
neck as a hardening of the skin without change of colour; there is 
usually no swelling of the skin ; the aifected area does not pit on 
pressure, and the skin cannot be pinched up from the subcutaneous 
tissues. The movements of the joints are stiff, and finally completely 
lost. In other cases cedema is an early symptom, and later gives place 
to induration and shrinking. The aifected skin after some time often 
shows reddish patches, and yellow or brown pigmentiition. The greater 
part of the body may be atfected, and the disease may last for years. 

(^.) Circumscribed Scleroderma — MorphfBa — Keloid of Addison^ 
presents itself as an irregular-shaped patch of a pale yellow or ivory 
colour surrounded by a zone of purplish hypersemia; the patch is 
neither raised nor depressed ; the skin feels like parchment or leather^ 
is smooth, dry, and can often be pinched up. Several pitches are often 
present at once, and are usually 3-8 cm. in diameter; they persist 
for years. 

StrisB atropMcie— Line^ albicaEtea, are white lines on the skin of 
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the abdomeo, ilue to localised atrophy of the skin foUowing previous 
over-stretching, as in pi^egnancy or ascites ; other parts of the l>ody are 
sometimes aftected with similar or more extensive atrophic patclies. 

Glossy Skin is a condition usually seen in the hands aa the result of 
injury or disease of the nerves supplying the affected imrt. The skin 
is thin, smooth, glossy ond without furrows, and redder than normal, 
or mottled red and white. Neuralgic pain is often present, 

lb/) The lesions in the skin are localised elevations of the 
surface; vesicles, pustules of secondary lesions are only 
produced as the result of scratching or other irritation, 

CallositaB^ — Tylosis is a localised thickening of the epidermis, 
usual 1 3^ found on the palms and soles, and due to intermittent pres* 
sure from the use of tools, from much walking, or similar cause. 

Clavus — Com, is a similar localised thickening of epidermis, but it 
grows downwards into the skin, causing atrophy of the papillae and 
the formation of a pit, which is filled by the epidermic plug ; pres- 
sure on the elevated horny surface causes acute pain, Tlie toes are 
the parts chiefly aifected ; when the corn is between adjacent surfaces 
the epidermis is maceratetl by the moisture and soft corns are pro- 
duced, 

Yemica — Wart, is a small projecting growth composed of one or 
more hjpertrophied papillse covered by a thick layer of homy epider- 
mis ; warts may l>e pointed or flattened, single or in enormous numbers. 
When recent they are pink in colour ; when old, yellowish brown. The 
hands of children are the most common sites. 

Venereal Warts — Oondjlomata, occur on the perineum, penis, vulva, 
or other moist situations, as the I'esult of irritating discharges ; they are 
pink or red in colour, and usually covered by a foul white secretion. 

Nsvus pigmentosiis — Figmentarry Mole, is a small collection of 
brown or black pigment in the skin, which is usually more or less 
elevated above the surface ; many are covered by hair {Nmvus pihstis). 
Moles vary much in size and number ; the face, neck and back ai-e 
the most common sites. 

Xanthoma — Xanthelasma, consists of small huff-coloured, slightly 
raised s^pots on the skin. The commonest situation is the upper eye- 
lid near the inner canthus. They are formed in association with 
** sick hejidachc*' and witli jaundice. 

Keloid— Keloid of Alibert, is a nodular growth of libroiifi tissue 
occurring on scars (so-called false keloid) or spontaneously. It forms 
smooth, white or pmk, elevated masses of various shapes, the most 
common being a flat rod with lateral processes, situated over the 
Rternum. Contraction of the new-formed tissue may cause deformity 

the surroundin'' skin. 
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Metanotlc Sarcoma appears as one or more raise4» brown, or bluisli* 
black siK^ts, which enlarge to form distinct tumours. Tliey often 
originate from a pigmented mole* 

Molloscnm fibrosum is a soft growth projecting from the surface of 
the skin, often pednncxilated, and Yarying in size from a pin*e head to an 
orange; the skin of the tumoyr is normal in character and often flaccid 
and wrinkled. Tlie tumours may be present in very large numbers, 

MoUuscum contagiosnm consists of small growths on the skin, 
2-12 mm. in diameter^ sessile or pedunculated, of a yellowish colour 
and firm consistence. The top is usually pitted with a small central 
hole, fi"om which a little milky semi-fluid material can often be squeezed. 
Two or three may be present on the face, hands, ai'ms, mammoe, or 
genitalsj oi' the growths may be sciittered all over the body. 

Pmiigo is a rare disease, which usually begins in early infancy 
and persists through life. It must be carefully distinguisheti from 
pnirifn^j re., the symptom of itohing, which is common in many forms 
of skin disease. In prurigo, the lesion consists of minute papules^ more 
easily felt than seen, as they are of the colour of the skin. They chiefly 
occur on the ejttensor surfaces, and are attended by intense itching and 
Bcratcbing, with the usual effects of the latter upon the skia 

Urticaria — Nettlerash, is characterised by the evanescent char- 
acter of the eruption and by the intense itching of the skin. The 
lesion consists of wheals, slightly raised red or white elevations above 
the surface, of various shapes and sizes, but always very broad in pro- 
portion to their height ; they may disappear within an hour, or may 
last several days; successive crops of wheals may continue the diseiise 
for an indefinite time. 

In children, pei*sistent papules (Lkhen urdcatus) are often left after 
the wheals have disappeared. Disturbance of the alimentary canal by 
ingest a is often associated with the disease. 

Eiytbema multiforme occurs, as ^ilready mentioned, with rheumatic 
symptoms, but also independently. The lesion consist of red papules 
(Erythema papnlatum) of varying size ; these may remain discrete, or 
ran together to form slightly elevated red patches of iiiegular shape. 
The swelling and redness often disappear from the oenti-e of the patch, 
so that a ring {Enjihema amiuhtre) is formed, and, by the coalescence of 
neighbouring rings, gyrate figures (Enjihema ijijratum) are produced. 

(c*) There is persistent scaly desquamation from the skin, 
either general or local. 

Ichthyosis — Xeroderma, is a congenital condition of tiie .skin due to 
thickening of the epidermis and deficient secretion of the cutaneous 
glands. 

In the mild forms (Xerodenna) the skin is dry, rough, and looks 
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dirfcy, especially over the elbows, knees and extenBor surfaces of the 
limbs. In more advanced casefi fche dry skin is covered by tbin 
polygonal scales of epiderinis. On their removal the nkin beneath is 
seen to be of normal colour. The worst cases (IchthyoBis hystrix) 
are characterised by the formation of horn- like polygonHl masses of 
epidermisj !0-i5 mm* in height^ and of a dark greenish colour. The 
inteiiuediate skin is generally xerodermatous, but may be healthy. 

Lichen scrofulosormii is an uncommon disease which occurs in 
scrofulous patients; it consists of minute pjapules of a red or pale 
colour, each papule being covered by a minute scale. The trunk is 
the part affected. 

Lichen planus is a somewhat rare disease, characterised by discrete 
papules, 2-4 nim. in diameter, of a bluish-red coloiu" and angnhir outline. 
The apex is smooth and flattened, and presents a central depression ; 
the papules, when once formed^ do not enlarge, but fresh papules appear 
between those already present until confluent patches are produced of 
various size and shape ; these are of a purplish colour, mised^ firm and 
covered with scales. The front of the wrist and fot^earm and inner 
aspect of the knees are chiefly affected, but it may appear on any part 
of the body. 

PsoriasiB is a common disease, which usually commences over the 
patellae and olecranon processes as small, raised, i^d spots covei-ed by 
silvery grey adherent scales. On completely removing the scales, the 
red surface exhibits to the lens a number of bright red dots. The 
patches increase in size, and coalesce to form larger patches of varied 
outline. Different names rire applied to the different appearances pre- 
sented, such as punctdtaf when the spots are small ; t^ttata^ when they 
are about 5-6 mm. in diameter, and look like drops of mortar on the 
skin ; nuvnnutark^ when larger ; circmafa and gfjrata^ when nngs or 
gyrate figures are formed by involution of the central part of eauh 
patch and coalescence of neighbouring rings ; imicersalis^ when the 
whole of the body is involved. The eruption is dry throughout the 
whole course of the disease. 

The extensor ayrfaees of the limbs are the most common sites ; the 
scalp is often involved, then the trunks less frequently the face and 
flexor surfaces of the limbs ; the eruption is usually symmetrical, and 
may spread over the whole of the skin. The general health is hardly 
affected, and recurrence commonly takes place. 

Pityriasis rubra, Exfoliative dermatitis, is nire, and begins as a 
red patch on the chest or arms; tliis rapidly spi'eads^ and other 
patches form and coalesce, so that in a few days the whole surface of 
the body is involved, and presents a surface of bright red colour, 
covered by thin scales, small on the face, but forming large flakes 
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00 the tnmk and limbs. The scales are shed copionslv. There is 
often burning and tingling, but not much itching. The ftkin i& very 
little thickened t discharge is usually absent^ and if present does not 
stiffen linen. The patient is often in good health, but constitutional 
difiturbance may be severe, and even fatal in elderly people, among 
whom an epidemic form of the disease has recently been described. 

SeboTTliCBa and Seborrhoeic dermatitis. 

(ec) SebofTJi<ea sicca affects cliiefly the scalp and other hairy parts ; 
it consiists in accumtilation of the dried fatty secretions of the cutaneous 
glands to form dried scales {scurf or daticfriff) coveiing the skin at the 
roots of the hail's. On removal of the scales, the skin is white and 
appai'entty normal* The disease leads to atrophy of the hair and 
baliJne8&». 

{fi} Seboirhoea oleasa is seen chiefly on the face as an oily secretion, 
giving a shining, greasy look to a skin which is usually dirty from 
adherent dust. It alno occurs on hairy parts, when a greasy cnist of 
fat and epithelium is formetl, instead of the dry seniles of seliorrbosa 
«iccH. 

(7) Seborrhoeic dermatitis is an infiammation of the skio due to, or 
associated with, the disorder of the cutaneous glands causing seborrhcea ; 
the legions of the skin closely resemble those of the less acute forms of 
eczema (f/,i-\), less frequently those of psoria^iis, while a peculiar form 
affecting the trunk is knouTi as Lichen ciTcinatmy and consists of red 
spots spreading peripherally, and healing in the centre to form rings; 
the central portion is of a light yellow- brown colour, and the red 
borders are scaly. Neighbouring rings coalesce to form gyrate figures, 
which may cover the greater part of the trunk ; the limits are not 
involved. 

In the various forms of seborrhoeic dermatitis the scales and crusts 
are greuwy, and seborrhd-Ji is pi'eseut on the scalp or other pai*ts. 

IiUpiiB erytlieinatoBiis is not very common ; it occurs chiefly on the 
face, but is also found on the scalp and other parts of the body ; the 
cheeks and bridge of the nose are often affected together, giving the 
so-called ** butterfly " patch. It commences as a red spot, covered by 
a yellow, adherent, greasy scale ; if this be carefully removed, a pro- 
cess from its under surface is seen to project, like a plug, into the 
oriiice of a sebaceous gland. The spots spread peripheniUy, and coal- 
esce to form red patches of varied size covered with similar scales and 
plugs; the margin of the patch is sharply defined and slightly raised 
above the surface. After an indefinite time the centre of the patch 
l)ecomes depressed, scales no longer form, and a white superficial scar 
is left; when hairy parts are involved, permanent baldness results* 
Ulceration never takes place. The duration is very prolonged, progress 
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is alow and often intermHtent, pei^iods of long quiescence being inter- 
rupted by acute exacerbsitions aod rapid extension of the disseatie, 

id.) Vesicles or buUee are present on the skin at some 
stage of the disease; either absorption^ or rupture and 
discharge of contents takes place, with formation of 
crusts, or desquamation of epithelium. 

Miliaria, Budamina, are minute vesicles, iilled with clear, slightly 
acid Muid. They are due to the accumulation of ^sweat heueath the 
epidermis, a« a result of profuse perwpii'ation. Tliey may become 
intlanied and form papules, the so-called red fjum or strophulus of 
infants. 

Cheiio-pompholyi,— A disease limited to the hands and feet : it 
consists of vesicles situated heneath tlie horny epidermis, through 
which they appear as small translucent spots ; when numerous and 
closely set, they coalesce into irregular bullre. The skin is not red- 
dened, hut there is often hinning or tingling. After seven to ten 
days the contents are absorhed, and the epidermis peels offj leaving 
normal ekin bene-atb. 

Erythema iriB — Herpes iris, is closely allied to Erythema multiforme, 
and occurs as a red papule, soon becoming a vesicle ; this enlarges, the 
centi^ is absorbed^ and a vesicular ring is left surrounded by a red 
areola; in other cases a ring is absorlied leaving a central vesicle sur- 
rounded by a depressed pui'plish-red ring ; tbis is again surix>unded 
by a white vesicular ring, and finally a red areola. Occasionally the 
number of rings may be increased or irregular figures formed by 
coalescence. 

Herpes facialis occurs in association with acute pneumonia^ bron* 
chitis and ordinary catarrh, as one or more groups of vesicles on an 
in darned base. The contents dry up into a scab, wldch soon falls off. 
The lipsj nos<? and adjacent parts are usually affected. 

Herpes preputialis occurs on the prepuce and neighbouring parts, 
and occasionally on the vulva in females. One or more vesicles are 
found on an inflamed base ; rupture usually occurs and shallow idcers 
aj*e formed, which must be distinguished from venei-eal sores. 

Herpes zoster — ZoEa— Shingles, consists of an eruption of papules, 
which rapidly become vesicles on an in flamed base ; the vesicles are 
arranged in groups^ which correspond in distribution to the branches of 
some cutaneous nerve; one of the intercostal nerves is most commonly 
affected, the eruption forming a girdle (zona) round half the trunk 
from spine to sternum. The branches of the fifth cranial nerve or 
the nerves of the limbs may also lie involved. There is often neuralgic 
pain along the course of the affecteii nerve, which may persist for some 
time. In mo6t cases, if not in all^ the lesion is a trophic one, due to 
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disoase in the ganglion on a posterior root, or its homologue in the case 

of the criinial nerves. 

FempJliffiiB presents an eruption of bullBe which gradually increase 
to 5 cm. or more in diameter ; each is surrounded by a red areola. 
Any pait of the body may be affected ; the number of bull«e varies, 
and they c^jme out in successive crops. Each crtip lasts a few days, 
when the fluid is absorbed or discharged, and the epidermic covering 
dries and fnlls off leaving a red stain, 

Pemphiglis foUaceus is a rare and fatal form, in which the whole 
btxly may be involved. The eruption consists of flaccid biillie, 
which rupture and form foliaceous crusts covering a raw inflamed 
surface. 

Dermatitis herpetiformis is a rare disease, which aflects chieHy 
the limbs and abdomen : it presents itself as red, flat patches with a 
raised margin and a depressed livid centre ; these gradually enlarge^ 
and wheu 2-3 cm. in diameter, vesicles of various size develop on the 
raised red margin; buUae also form, both on the raised patches and 
independently. Fresh patches form during the course of the disease, 
so that all stages are found present at the same time. 

Eczema is the most common of all diseases of the skin, and mani- 
fests itself by a great variety of lesions, according to the stage of 
inflammation reached in each particular case, and the nature and 
extent of the secondary lesions. The essential feature is the superiicial 
inflammation of the skin. This shows itself in various ways, so that 
diffemnt names are applied to the different stages. 

(a. ) Ec2ema eiytliematosum usually occurs on the face as difiTuse red 
patches, with much heat and some swelling of the cellulai^ tissue, the 
superficial epidermis is shed as fine scales, and the inflammation either 
subsides or passes on to a more intense degree. 

(k) Eczema papulosum — Lichen simplex, is characterised by the for* 
mation of i^ed papules on tlie trunk, limbs, or other parts ; the papules 
vary in number, antl may coalesce to form niised red patches ; vesicles 
may lie formed and discharge serum which stiffens linen, or the 
epidermis be shed in the form of scales. There is much itching and 
irritation, which often leads to scratching and excoriations. 

(f.) Eczema vesicmloBum occurs most frequently on the flexor 
surfaces of joints, behind the ears, or anywhere where the skin is 
thin; it appears as a red patcli, which burns or itches, and soon 
presents a number of minute vesicles containing clear serum; the 
vesicles ruptui^e and the serum forms a discharge, which is often 
copious, and stiffens linen on drying; if scanty, the discharge dries up 
to form yellow crusts, on mmoval of which the red, moist, exuding 
surface is seen. 
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This, the classical type of eczema, may develop from either of the 
preceding forms. 

(fJ.) Eczema rubrum is a ^ill more intense degree of iDflammation, 
and often affects large tracts of skin, especially on the lower ejc- 
tremities; the inflamed surface is bright veil and moist, discharging 
Urge quantities of serum, which dries up into yellow crusts, not 
infrequently mixed with a little blood fi-ora rupture of the distended 
c^'ipillariesj. 

(e,) Eczema siiiiamosmn is a much less intense inHammation^ and is 
often n later »«tag6 of any of the more acute conditions ; it occurs as 
ii'regnhir pixtches of a red colour covered by scales of epidermis. On 
pinching up the skin^ it is felt to be thickened and indurated. 

(/) Eczema pustulosum — Eczema impetiginode a, is due to secondary 
inoculation of the inflamed skin by pus cocci, so that pustules form 
with greenish crusts of dried pus ; this is not uncommon, and is dis- 
tinguished from Impetigo contagiosa by the fact that the pustules in 
tiie latter disease occur on healthy skin, and not on an already inflamed 
surface. 

((?.) Eczema rimosum occuri^ most frequently on the hands of people 
who work in irritating material, such as sugar, chemicals, or soap and 
water; there is much thickening of the epidermis, which interferes 
with the movements of the joints, and cracks take place in the lines of 
flexure, exposing the red surface of the papillro and forming painful 
Assures, 

In a typical case of eczema, several of these varieties are present 
together, the skin presenting papules, vesicles and red patches, crusts 
and weeping surfaces^ or thickened akin covered with scales, according 
to the stage and degi'ee of the inflammation. 

Eczema may pei'siat for years, but usually by successive outbreaks of 
a more or less acute character, each of which leaves behind an increase 
of inflammatory intiltnition, so that the iift'ected skin becomes thick 
and hard in propoition to the chronicity of the di.sease. 

(e.) The affected skin presents suppuration of the seha- 
ceous glands, combined with other lesions which vary in 
character. 

Acne TiUgairii commences by a blocking of the ducts of the seba- 
ceous glands and retention of the secretion ; this gives rise to a pro- 
minent white papule, the opening of which presents a black dot, due to 
accunudated dirt in the orifice of the duct. Such a papule is called 
a *' Omtmio^' and the retained secretion can be expelled by pressure. 
Comedones are most commonly found on the face, and may persist 
indefinitely ; usually, however, suppuration takes place, the papule 
increases in size, ijecomes red and painful, the summit soon presents a 
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yellow spot due to the formation of pus, the minute abscess ruptures, 
the contents are evacuated, and healing takes place either with or 
without scar aecording to the depth to which the suppuration has 
extended 

The face, neck, shoulders and chest of young adults are the parte 
particularly y^ffected. 

Acne rosacea — Gntta rosea, is a condition of hypertrophy of the 
vessels of the face often associated with disorder of the alimentary 
canal, abuse of alcoholic stimulants, or uterine derangements. 

The nose is usually first affected, and is red, with distinct tortuous 
blood-vessels on the affected part ; at a later stage nodular thickening 
of the nose (so-called *' grog blossoms ") present themselves, and may 
incraase in size so as to cause considerable deformity. After the nose, 
the condition spreads to the cheeks, chin and forehead. Combined 
with the vascular hypertrophy there is usually inflammation of the 
sebaceous glands of the affected area, leading to suppuration and the 
formation of pustules. 

(t) The skin presents irregiilar ulceration, with indurated 
edges, spreading- deeply, and showing no signs of healing. 

Epithelioma fn^quently affects the skin of the lower lip or genitals, 
but may occur on any part of tbe body. It begins as a small hard 
wart or nodule, which griidually enlarges and becomes adherent to the 
deeper tissues. Tbe surface ulcerates, and a c*>nstantly spreading ulcer 
is produced, with raised, indurated, everted, or undermined edges, and 
an irregular base, with more or less foul discharge. The disease spreads 
so as to destroy the whole structure of the affected part. Tbe nearest 
lymphatic glands ai'e usually enlarged and indurated. 

Eodent ulcer occui^ ciiieiiy on the eyelid, nose, or cheek as a soft, 
wart-like growth, which breiiks down in the centre to form an irregular 
ulcer, with hanl sinuous edges, not everted, undermined, or nodular, 
and of a yellowish-i'ed colour. Tfie surface presents few^ g-nmulations 
and little discharge. Pain is absent or slight, duration prolonged, and 
the neighbouring lymplmtic glands ai'c not affected. 

(g.) There is gangrene of the skin. 

Acute decubitus — Bedsore^ is gangrene of that part of the skin 
which is compressed by the weight of the l>ody when tbe patient is 
confined to bed from dise^ise or injury, more especially of the csentral 
nervous system. The gangrene is moist in character. 

Oancmiu oris is gangrene of the substance of the cheek, com- 
meucing in the mouth and spreading to the skin. It occurs in weakly 
children, especially after various specific fevers. 

Noma is a similar condition, affecting tbe external genital organs 
of female children. 
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Senile gangrene occurs chiefly on the lower exti*einities of old 
people ; it commences as a black spot on the toes or footj and spi*eads 
to a variable extent, the affected area becoming dried up, shrivelled- 
looking and black, 

Raynaud's Disease is a rare disease, affecting the extremities in a 
symmetrical manner ; the fingers or toes are cold and numb, then 
blue and congested, mid fnially black gangrene occurs, and the affected 
parts iue separated in the usual way. 

Drug Eruptions.— {A &nd(/e(i from Dr. R, CrocJ^r, '^Diseases of the 
Skin,") — AHtqnjriu sometimes causes a red papular eruption, not unlike 
measles, more rarely an urticaria* 

AvBrniiouB Acid and its preparations cause occasionally urticarial or 
papular eruptions, and, if long continued, a brown pigmentation of the 
skin. 

BeUad&ima and Atropin cause a general red rash resembling that of 
scarlatina, 

Brofnitlffif, when given for some time, cause pustulai* eruptions on 
the face, chest and back, the so-called "Bromide Acne.^^ A number 
of spots may coalesce to form larger patches. 

Uidcfrat Hydral^^ in liirge dose^i, occasionally produces a dark i*ed 
papular I'ash, affecting chiefly the face, neck and limbs. 

Copaiba often cjiuses a profuse I'ash, consisting of red, slightly raised 
spots, discrete or confiuent, and affecting the trunk, limbs and face. 

Iodides cause rashes of various kinds; the most important is the 
'^ loiiide Acne/* a crop of pustules very like those produced by the 
biiomides, but usually smaller and more pointed. In rare crises papules, 
wheals, or purpuric spots are produced. 

Mercurial preparations^ in rare cases^ give rise to a red papular erup* 
tion or a diffuse redness with swelling. 

Opium and Morphia sometimes cause a red papular eruption resem* 
bling measles or scarlet fover. 

Quinine may produce a rash like scarlet fever, or a papidar one like 
measles, 

Sdver Nitrate^ after prolonged administration, causes a peculiar slaty- 
grey colour of the skin ; this may be so dark as to be nearly black ; it 
is of general distribution, hut deeper on paiis exposed to light. Once 
produced, the discolortition is a permanent condition. 

Suiplioual has occasionally been followed by a red macular eruption. 

Tuberculin^ injected hypodermicjilly, causes, with the constitutional 
reaction, a red eruption on the skin, either papular round the hair 
follicles, or red spots of varying size and distribution. 

Turimitine and Terebtne are occasionally followed by redness, papules, 
or even vesicles, with intense itching. 
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Abnormal Conditioxs or the Nails. 

Onychauxis, or hypertrophy of the nail, h not imcommon ; tber© is 
ULiich thickening and irieguhiiity, and the nail may form a horn-like 
growth several inches in length and of various shapes. 

Dnyclioiiiycosis is dne to affection of the nail hy fevers or ring- 
worm; the affected nail is dry^ lustreless, dtwjolonred, opaque, furrowed, 
fissured^ and rained from its bed ; the pftrasite can usually be found by 
microscopic examination. 

Onychia is a general term used for inflammation aflTecting the matrix 
of the nail. Ingrowing toe-nail is an inflammation of the skin and 
matrix Bet up by the pressure of the tissues against a sharp edge of 
nail ; it is usually found on the great toe. 

TransTersa Furrowa in the nailR occur as the result of acute diseases, 
Burh a*s specific fevers ; the position of the furrow affords some infor- 
mation as to the oc-cun-ence of recent illness, and the breadth and 
depth correspond roughly to ite duration and severity. 

Curved Nails occur often with clubbing of the fingers in patients 
suffering from phthisis or chronic heart disease. 
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The symptoms usually com plained of by patients suffering from disease 
of the respiratory oi-gans aret — ^Pain, cough, spitting of phlegm or 
blood, changes in the voice, shortness of biieath, loss of appetite, or 
more general symptoms, such as weakness, loss of flesh, t^c. 

Changes in the strength or quality of the voice, in association often 
with cough, suggest disease of the larynx ; cough, expectoration, hiemof ^ 
tysis, difficulty in breathing, and loss of flesh and strength, together 
with a varying degree of pyrexia, suggest disease of the lungs, while 
acute thoracic pain and shallow breathing characterise the onset of 
pleurisy. 

The pain of pleurisy is often st^ibbing in character, and makes the 
patient afniid to breathe. Its severity is a measure to some extent of 
the se'rarity of the attack of pleurisy. The pain is usually most severe 
before friction-sound can l>e heard, and often passes away as the rub 
becomes audible. The pain of pleurisy may be referred to the anterior 
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|mrt of the abdomen, and sometimes to the groin or hip ; also severe 
pain Tn&y be present over the tip of the shoulder and outer tliird of the 
olavicle. 

It is well to remember that an attack of pneumonia is frequently 
ushered in, especially in children, by s}Tnptoms closely resembling 
those of acute gastric catiirrh ; thus thei-e may be severe vomiting, 
belching of wind, palpitation of the heart, together with pain at mid- 
sternum and between the shoulders, while t>ccasionally the patient 
suffers from rumbling of the bowels and diarrhoea. 

AETinCIAL DIVISIOKS OP THE CHEST, 

For pur|X)ses of accurate description, it has been foiiod convenient to 
mark the surface of the chest vTitli certain imaginary vertical Hues and 
to divide it into certain regions. 

The lines are :— 

1. The median Mae, drawn through the middle of the sternum* 

2. The m&nmiary line, drawn through the nipple. 

3. The paraBtemal Mae, dniwn midwaT between thtj preueding and the edge of 
the stern uni. 

4* The anterior axillary line, drawn from the anterior fold of the axilla. 

5. The axillary line, rlra^^m downwards from the apex of the axilla. 

6. The poiterior axillary line, ilrawn dawnwardii from the jKiaterior fold of the 
axilla. 

7. The scapular or dorsal line, drawn through the ang^le of the scapuln. 

The regions are : — 

Anteriorly. — k The aupra-stemal region or notch. 

2. The guperior sternal region or notcht sepsirated from 

3. The inferior sternal region or notch bj a line joining the lower border of 
the third costal cartilages* 

4. The supra -clavicular. 

5. The chivicular, corresponding to the Inner half of tht? clavicle, 

6. The infra-cla\icular, from the clavicle down to the lower border of the third 



7. The mammarv, from the third to the sixth rib. 

8. The infra-mam man- , from the sixth rib to the costal margin. 
Iiftterally. — i. The axidary, from the apex of tbe axilla down to the sixth rib. 
2, Thr> infra-axillary, from the sixth rib to the co8tal naargin. 
Foflteriorly. — i. The supra-scapular region or fossa. 

2. The supra-spinons region or fo.ssa, 

3. The iofra-spinous region or fossa, 

4. The interscapular, lying between tbe scapula and the middle line. 

5. Tbe infra -scapular. 

In recording the locality of morbid pheDonoena, it is, however, ofteti 
necessary, iu order to ensure perfect accuracy of description, to state 
not only the region, but the particular rib or intercostal space where 
the physical signs are situated. 
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Methods, — ^The methods employed in making a physical examination 
of the hings are : — 

Inspection, including mensuration; palpation; percussion; ausculta- 
tion : succussion. 



INSPECTION. 

Much valuable information is obtained by a careful inspection of the 
chest, and, whene^^er pmcticable, this should always precede other 
methods of investigation. 

It it* not unnecessary to lay stress on the importance of thi« mode of 
procedure, for many students are too apt to begin tbeir examination 
with percussion and auscultation, and thereby omit to notice facts 
which are frequently of great aid in diagnosis. 

The patient should be placed in a good light, with the surface of the 
chest fully exposed to view, but with the back protected by some 
covering. If not too ill, he should either sit or stand, in an un- 
constrained position, near the fire. The obsei-ver should view the 
chest from the front, from the hack, and from either side. lie should 
first examine the condition of the skin as well as the nature of any 
eruption present ; then take note of any undue visibility or distension 
of the superficial vessels ; and finally direct his attention to the size, 
shape and movements of the thoi'ax. 

Vanations in the condition of the skin are described in Chapter V. ; 
those relatiug to the vessels in Chapter YII, 

Size and Shape. — In surveying the chest with the eye, the follow- 
ing points require special consideration : — Its length or height ; the 
relation betw^een the antero-posterior and traiisvei'se diametei'S ; the 
size of the costal angle (that formed by the convergence of the rib 
cartilages at the xiphoid cartilage) ; the direction of the ribs ; the 
width of the intercosttil spaces ; the arching of the sternum and spine ; 
the height of the shoulders ; and the projection of the scapulae. 

The circumferential shape is accurately determined by means of the 
C3^rfcometer, an instrument readily made by uniting two long pieces of 
soft metal, such tis lead, by a leather hinge ; the hinge is placed over 
the spine, the metal arms are moulded to a given circumference of the 
chest-wall, and are then removed without alteration in their shape by 
means of the hinge. When laid on a sheet of paper, an accurate 
tracing of the contour of the chest at the required level may be 
obtained^ The length of the diameter of the chest is determined by 
calipei'Sj and thus the cyrtometer tracing may be checked and rendered 
more accurate. 

Tlie Normal Chest.'^In new-bom children the anteroposteiior and 
transverse diameters are nearly equal, and a tracing of the circum- 
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ference is almost a perfect circle. This shape is maintained till 
towai^s the end of the second year, after wliich it gradually passes 
into the elliptical shape of the adult chest, in which the tranfiverse 
exceeds the an tero- posterior diameter, and the front of the chest is 
flattened instead of being rounded, as in infancy. 

As old ag© comes on, the chest tends to acquire the same rounded 
figure that it had at the beginning of life. 

In a well-foiined chest, the right half is slightly larger tlian the 
left half, but otherwise the two sides ai-e perfectly symmetrical ; the 
nipples are seated on the fouith ribs, or on the fourth interspaces, 
and the costal angle is nearly 90" in size* The supra- and iofra- 
cla\'icular regions are ne^irly on the same level with the clavicles, and 
the outline of the ribs is usually only apparent in the lower part of the 
lateral regions. Deviations from a perfectly shaped chest are exceed- 
ingly oommoD, and are compatible with the aonntiest health. The 
more marked depaHnres from normal, either general or local, require 
a special description, and may l>e gi^uped as follows :— 

I. Bilateral and symmetrical changes — 

A. Natural deforiiiitiea— 
The alar chest. 
The flat chest. 

B. Accidedtal defcsrmities — 
Transverse constriction of the chests 
The rickety chest. 
The pigeon cheat. 
Ealargement of the chest. 
Diminution of the chest. 

II. Unilateral changes — 
Bnlargemeat. 
Dunlnution, 
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Local changes — 
Bulging* 
Depression. 



Til© A lay or Pterygoid Ghest. — This form is chai'acterised by an 
undue obliquity of the ribs, in consequence of which the thorax i» 
elongated vertically, the shoulders droop, and the angles of the scapula 
project from the trunk like wings, hence the name *' pterygoid,*' The 
an tero -posterior diameter is shorter than normal, hut the traneverse 
contour of the cheat is not materially altered in shape. 

The Flat Cheat,— In this variety there is flattening from L>efoi^ 
back, the cartilages of the true ribs are straight instead of curved, and 
the sternum may even be depressed below the level of the cartilages. 
The flat and the alar types of chest are natural deformities : they 

I 




FtJJ. 71.— Chest and AM.mieii of Younp ( liiM f 
beadf with ft groave in front of it Ift MetMi, i 
and the enliLrsumerit of the Bbdoiueii ere ulsci aliuwu. 



' f RickeU. Oij the right sidu a rc'vr of 
i<<]i uf the item iini and costal citrtiliij?ef 



a sulcus or depression which extends from the base of the xiphoid 
cartilage on either side, outwai^ds and slightly downwards, and ceases 
at about the roid-axillary line. It is very common, is produced in 
childhootl, and persists during later life. Frequently it accompanies 




Fio. 7a.— Tmcing at Rickety Tlj<iirajt oi Bi>y aged 13 months. The heail (at a dtatatioe of $ hiches 
froni the splne^ aud the grooves io frfnit of and behind it are indfi-'ated. 

other deformities, such as the alar, flat, rickety, or pigeon chest, bat it 

may exist alone. 

Tlie Eickety Chest. — A typical rickety thorax is characterised^ — 
(1.) By a row of beads at the junction of ribs with the costal 
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oarbili§iif|i Collectively they form the **ridcety rosary," These beads 
are most manifest; about the fifth and sixth ribs ; they art? generally 
symmetricjil 011 the two -sides* they are uiiimlly distioct at the age of 
three months, and may increa.se in mm up to the end of the second 
year, hut are rarely foumi in children over five years of age. and no 
vestige of them lemtiins in adult life. 

(2.) By the presence of two grooveK, one in front of the beads, the 
other behind thein. The former is a slight groove, and is usually more 
easily felt than seen (see Fig. 72); the latter is a broad .shallow de- 
pression, wliich begins outside the nipples on each side, and eactends 
obliquely from above downwards and outwards (see Fig. 71, also Fig. 
4» P- 34)- Thus the contour of tbe rickety chest tends to resemble that 
of a guitar (see Fig. 73). 

(3.) By increased convexity of the costa! mrtilages, which, witli tbe 



FMw 73.— Tmclng of a Elckety Thonuc of Yumnj CliUdj ihowlng extriJiiie deformity. 

sternum J form a broad rounded projection. This convexity, as well as 
the lateral grooves, is shown by a cyi'tometer tracing taken a little 
below the level of the nipples. 

(4.) By the presence of Ilannson's sulcus. 

The Pigeon Ghest. — The essential feature of the pigeon chest is that 
the outline of a horizontal section approximates to the triangle, the 
true ribs being straightened in front of their angles and the sternum 
carried foi'ward. This type of thorax may be found without any heads 
or other signs of rickets. It occurs most commonly in children over 
two yeara of age who have suffered from some chixmic respii*atory 
trouble which interferes with the entrance of air; and, unlike the 
rickety, the pigeon chest often persists in adult life. 

Bilateral EnlargemeEt of tlie Chest. — This is nearly always the 
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I'esult of enipliysema of tlie lungs. It may lie called the inspiratory 
chest, but in a well-marked case the enlargement is much gi^e^fcer than 
can be produced with healthy lungs by the deepest inspiration. The 
antero-posterior diameter is increased, and may even exceed the trans- 
verse diameter. The internum is projected forwards and the spine is 
arched backwai-ds ; sometimes the former predominates, sometime.s tlie 
latter. The proiection backwards is constituted by the spine and the 
angles of the nbs • immeiliatel}^ in front of it, and involving the 
scapulai' and infra-scaptdar regions, the chest- wm 11 is flattened, or even 
slightly depressed. Hent^ a horizontal outline is not truly circular, 
and the term " imrrel-shaped " scarcely gives an accurate idea of the 
emphysematous thorax. 

Sometimes the enlargement is limited to the upper part> but more 
commonly it involves the whole length of the chest ; in the latter case 




Fio, 74*— Extt-auhe Aixliinjif ut Right Ribs Iw n ca^of SyrlMgij-Diyolla. The lucrejMitt In &Lee of Uw 
rigbt ftliJi' uf thl^o]!lest hits slowly developed duiiiiir the lant flfteeti yeurm, lacl hoabecn nciHim- 
itauitHi liy ovurgntivrth of th« bonea of the riglit IhuliM. 

the costal tmgle and the lower intercostal spaces aie much wider thun 
normal, and the cartihiges of the false ribs ai*e everted. 

Paralysis of the diaphragm is another occtisional c^fiuse of general 
enhirgeraent of the chest. 

A chest closely resembling that of emphysema sometimes occurs as 
a consequence of habitual stooping j also in association with mai'ked 
stooping and permanent alteration in the shape of the spine — spondy- 
litis deformans of the vertebrae and rib articulations due to ankylosis. 

Lengthening of the an tero- posterior diameter of the chest may also 
result from caries of the vertebtise. 

Bilateral I>liiiiiiiitio&, in which the capacity of the thorax is less 
than that of a healthy one in a condition of deepest expiration^ may 
result from (i) phthisiii or (2) fi-om paralysis of the intercostal muscles. 
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Unilateral Enlargement. — This is most commonly caused by the 
presence of Be rum or pus in the pleural cavity, but is also met with 
iks a result of pneumothorax, of extensive liffimotlioi*ax, of a lumonr 
affecting tlie greater part of one lung, or of compensatory hypeitrophy 
in consequence of chronic disease of the other lung. Enlargement of 
the affected si<le is indicated hj : elevation of the shoulder and ribs ; 
widening of the intercostal spaces and of one half of the costal angle, 
and deviation of the spine towards the opposite side. 

The side looks rounder than its fellow ; there is a tendency, a*?,, in 
pleural efFusion, for the affected side to assume the seinicii-cular form, 
and the veiiebro-mammary diameter is inci'eased in length. A peri- 
phei^al measurement, however, may not be greater than that of the 
healthy side, which is also enlarged to a slight degi-ee, for it must be 
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PlO. 75.— Tracing of llioTftx In n Cam of I'Tbmiil FliiliUIji Atfeethii: tlii; rlKht lung. Thi-^ tigurcs 
inrlic-ate the dlttunee in tiiebe» fmni tlie »pjne ; tliL- il*;»ttet) Ihie jndir:ite!i flie jirohahle tiuniiul 
»hii|H! of the right «itte. The givato^l ttntU'nlux wji* In tJii- axilla, Tlit" eardiiii' impulse in 
thiis cnmi wha in the fourth ri^ht intt^rcositii] space 11 lkMLMtut«.idL' Oie nipplu line. 



remembered that any eenti-ifugal pressure on one side will affect the 
chest as a whole, there beiug no unyielding partition between the two 
halves. The cyrtometer is of value in showing a loralimd rather than 
a gen em 1 effusion. 

Unilateral Diminution. — The common causes of retraction of one 
half of the chest are— (i) pleurisy, the fluid having heeii absorbed and 
the hmg not in a condition to expand; and (2) fibimd phthisis. 
Karely an intiltrating cancer of the lung leads to retraction of the 
chest -wall. Occasionally, and especi filly in fhildreu, a mpid sh linking 
of one side follows collapse of the lung due to obstruction of the main 
bronchus. 

On viewing such a chest from before or behind ^ the affected side 
looks flat, the shoulder and ribs are depressed, and the nipple is on a 





KlO- 7&.— KcUiu-linri nJ Jx-fl Side of Cheat f<jll«wihjrun F.nipyemA wlglcb iwrforakni tilt cbrst wnll 
ficUm left waptil* lift«cii yeara »««». Now the left sWe Is dull fnan npex to baje ; the extent 
(«e (iulnisi* (41 th« rlfcht la irKlli»t«d by the dotted line. 



cx>mpen»atod for by a protuberance of the chest- wall behind or tnee 
nersd. 

Local Bulging of the cbe^t-wall may be the result of one of the 
following conditions: — ^Tuniours, &c», of chest-wall; a circumscribed 
pleural effusion ; a pointing empyema ; pericardial effusion ; hyper- 
trophy and dilatation of the heart ; an aneurysm ; a hernia of the 
lung; very rarely a large phthisi(^l cavity or an intrathoracic growth, 
A bulging of the lower part of the chest- wall on the right side may 
Itb caused by an enlarged liver ; on the left side by an enlarged spleen. 
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below tbe clavicle or a slight depression above it lieing significant signs 
oi early phthisis. Rarely, flatt-ening may be simulated by atrophy or 
congenital abeenoe of part of the pectoral muscles. 

A cup'fthaped depression, involving the lower pjirt of the sternum 
and attached cartilages, and varying in height and <!epth, is of frequent 
occurrence. It may foUow some chronic form of obstruction to the 
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^ 1^— ^Blotosr*pli of Boj the siiliject nf PhUiMs at thu right npex, tn aliuw thv boliow^ nbc^ve 
r U)«> clBvfcle, the ilroppfiifr of the ligtit BhciuldcT a nil the alight lowering rif the 
le u compared with thi? ML The BhmJed area indJeat^^i the extent o! ImpuLred 
, the dorkeBt BhadliiK hidicutluR where Inipuinueiit wiu greaUiat. 

of air into the chesty such as adenoids, enlarged tonsils, 
I IlMiDg^^ough, pericardial adheaion, or, accoiding to Gee, a unilateral 
Sometimes it is produced by pressure, as in shoemakers. In 
it is difficult to Jind a satisfactory explanation for this 

ttt* — Changes in the respu-atory movements of the chest- 

7 be considered under the follomng headings ; — 
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Increase of reapiratory movement. 
Decrease of respiratory movement. 
Ke.spiratory retraction of chest -wal]* 
Alterations in rhythm and rate. 
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Increase of Eespiratory Movemeiit affecting the whole chest is 
observed along with accelerated breathing in the pyrexia! state, also 
in hysteria. IJniktenjl or local increase occurs when the opposite 
lung is incapicitated by reason of changes in its tiBsue, thiid in its 
pleural cavity, or obstruction of its bronclius. 

The movement of the diseased side being usually less than normal^ 
renders the asymmetiT of the two sides stUl more striking. 

In phthisis, when both apices are diseased, the inspiratory move- 
ment of the lower part of the chest is exaggerated. Convei-sely, when 
air does not freely enter the lower parts of the hings, the npper part 
of the chest shows inci'cased movement. 

Becrease of Eespiratorir Movement occurs— 

1. When there is any hindrance to the entry of air into the 
respiratory passages. This may be caused by laryngeal disea.se ; by 
compression of the tiiichea or bronchi ; by imperfect expansion, col- 
lapse, or consolidation of the pulmonary vesicles, as from phthisis, 
pleural effusion, or any painful affection of the chest- walL 

2. When the air-celLs ai*e unduly and j>ermaneiitly distended, render- 
ing tbem incapable of much further enlargement by an inspiratory 
effort. This condition characterises emphysema, in w^iicb, as Jenner 
puts it^ ^*the patient tries to take in his breatb at the top of his 
breath." 

J. When the muscles of respiration are weakened or paralysed. In 
hemiplegia feebleness of chest movement ou the affected side may not 
he visible dunng eaj^y breathing, hut it usually becomes apparent when 
the patient draws a deep breath. 

It is to lie observed that, associated with lessened extent of move- 
ment^ there is usually delay in time. On watching, for example, the 
infra-clavicular I'egions in a ctise of phthisis at one apex, it may 
fjiequently be noticed that the diseased side not only expands to a less 
degi'ee than the healthy side, but lags behin<l it, and takes a longer 
time to complete its excursion. Indeed, the alteration in relation to 
time may sometimes catch the eye before that in I'elation to space. 

In paralysis of the intercostal muscles, I'espiration is carried on by 
the diaphragm, and by the extraneous muscles which elevate without 
expanding the upper part of the chest. In paralysis of the diaphragm 
the epigastrium is hollowed, and is drawn in instead of being protruded 
during each inspiratitm, while during expiration it may be slightly 
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protruded instead of falling in, as in normal breath jng» Tbere is also 
overaction of the lower intercostal^, so that in quite a remarkable way 
the margin of the thorax moves with respiration far more than in 
oixlinary bi'eathing. This may be well seen in some cases of alt^oholic 
and diphtheritic paralysis, 

Respiratoiy Betractlon of the Chest- Wall,— Severe obstruction to 
the entrance of air into the respiratory passages may lead to more than 
mere abolition of respiratory movement; there may be movement in 
a direction opposite to normal — that is, certain parts of the chest-wall 
become drawn in with each inspiration. Thus, when the apex of the 
hiDg 18 solidified and excavated, the supra- and infra-clavicular regions 
may iJink in during inspiration ; and in severe larjTxgeal obstruction, 
recession of the front and sides of the thorax below the level of the 
nipples is usutdly conypicuous (see Inspiratory Dyspncea). Normally, 




flQ, 8o.— FmiM « l-'atal tnae of Akoholie riiralysia n few lioiurii before denth, almwing the retnc- 
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there is indrawing of the intercostal spaces during inspiration. In 
pleurisy this feature is often absent ; the part remains immobile, if not 
actually bulged. 

Ehythm and Rate. — The average rate of breathing in the adult male 
is from sixteen to twenty per minute. It is somewhat quicker in 
females and in children. The new-boiTi infant takes about forty-four 
respirations |>er minute, a child three years old aboxit twenty-five per 
minute, inie of fifteen about twentj'* 

Both rhythm and rate are mucb more easily disturbed in the child 
than in the adult, and hence, relatively, are of less value. Tliey are 
apt to be disturbed if the patient's attention be directed to the respira- 
tory act, hence it is better to determine the frequency of respiration by 
inspection than by palpation ; and it is convenient to watch the move- 
rneats of the chest after counting the puJse, and while the finger still 
remains upon it 
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ByspncBa is a term somewhat loosely applied to all iti stances of diffi- 
cult breathiogj in which, as a rule, tiiere is increased fretjuencj of 
respirtition, OrtliopiKBa signiGe-s veiy great tliflk^ulty in breathing, 
causing the patient to assume a fitting or standing posture. It i^ 
seen during the pai'oxysm of asthmu, iind is often present in the severer 
fnrms of heart disease. 

In investigating a ea^e of disordered breathing, it i^ neoessftr}' to 
observe the frequency, the depth or shallowness, and any |»eculiarity 
in the rhythm of the respiratory act. 

DiMiimlied Bapidity of Breathing may he met with in all severe 
afFeetions of the brain or its membranett, as tumours, extensive hieniorr- 
hage, and any variety of meningitis. As a rule, stupor or coma is 
present, tmd the I'espii'ationSt although slower, are deeper than normal. 
Frequently, in such causes, the breathing tends to assume the Cheyne- 
Stokes type (see p. 141). In diaWtic coma respiration is often slow, 
deep and sighing in charHcter, Where slowness of breathing is accom- 
panied by obvious effort or discomfort to the patient, the term dy*ipn<ra 
may correctly be given to it This hxboured respii^tion is especially 
marked in stenosis of the larynx or trachea, from tumour, inflamma- 
tiun, compression, or other cfiuse. 

Increased Bapidity of Breathing occurs — 

1. lu pyrexia! conditions. The degi^e of acceleration varies with 
the nature of the febrile di&etise, and to eome extent in different indi- 
viduals. Nervous persons and childi'en breathe more quickly than 
other's suffering from the same degree of pyrexia. Any great inci-eiise 
in the frequency of respiration during the corn's© of a fever should lead 
to a careful exiimination of the lungs and heart. 

2. Whenever breathing is attended by p:dn. This is the case in 
disease of the pleui^a ; in inthimmation of the diaphragm or of the 
peritoneum, especially that |>ortion covering the diaphragm ; and in 
painful affections of the thonuiic walls, such as pleurodynia, or injui*y 
to the ribs. In this class of cases the chest movement, although 
accelerated, is shallower than normal, 

3. In diseases of the bronchial tubes, whether obstructed by seci'e* 
tion as in bronchitis, or narrowed as in asthma. 

4. In all conditions which either dimioish the breathing surface 
of the lungs or hinder their proper expansion. This includes all 
diseases of the lungs, pleuritic effusion, pneumothorax, mediastinal 
tumours, alnlominal affections which raise or hinder the descent of 
the diaphragm, deformities of the thorax which lessen its capacity 
paralysis or spasm of the inspiratory muscles, as in tetanus or 
ejdlepsy. 

5. In diseases of the heart or great vessels which lead to congestion 
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of the pulmonftry circulation. Of these, mitral disease and a clot in 
thp pulmonary artery may be specially mentioned. 

6. In diseases of the nervous system* The slow laboured breathing 
of many hrahi afTections has been already mentionecL In other cases 
^freat mpidity of Itreathing may be observed, as in the terminal period 
of many formw of meningitis. 

Iti hyaterirtj acceleration without any real difficulty in breiithing may 
\)e obnerved; but when there is laryngeal spasm, violent paix>xy8ms of 
dyspncea occur and respiratory diBtress is often extreme. 

7. In abnoi*mal conditions of the blood. Kurried respiration occui-s 
in unemia, and recurrent attacks of dyspnoja in cases of Bright-s 
di»eajie suggest the onset of uraamic coma or convukions. Accelerated 
breathing occurs sometimes in diabetic coma. Quickened breathing 
after slight exertion^ t>ften called shortness of brt^ath, is a marked 
feature of anemia. 

Inspiratory DyspnCBa signifies that thei-e is a hindnince to the free 
ingress of air. It is a striking phenomenon in obstructive laryngeal 
di^eai^e, as from inHammation, diphtheria, or the paroxysm of whooping- 
cough, or of laryngismus stridulus, and occurs perhaj>s in its purest 
form in pamlysis of the posterior crico-arytsenoid muscles {the dilatoi's 
of the glottis). BometimeSj too, it is present in hydrothorax and in 
acute a^.demji of the lung's. Drs. Barlow and Ijees have also described 
inspii'atory dyspna?a with stridor in cases which they suggest are caused 
by driving in of the ai^tseno-epiglottidian folds, owing to relaxation 
of tissue about these folds. 

The chief sign of this condition is mcession of the more yielding 
j>ortions of the thoracic pariete^ This is best seen in the pliable 
chests of young children, and when the natural pliability is increasetl, 
na by rickets, a very slight obstacle to breathing, such as that produced 
by a mild att^ick of bronchitis, is often sufficient to induce recession of 
the chest-walL 

With each inspiration the lower end of the sternum and the 
epigastritim, together with the lower latend regions, are sucked in, 
and when the obstruction is in the laiynx or upper portion of the 
trachoa, the supra-sternal notch and the supra- clavicular regions are 
i\]so depresseih At the same time the sternum is pushed forward, 
and, by watching such a case, the mode of pixjduction of the pigeon 
che<8t and of Harrison's sulcus ias easily appreciatetl With respect 
to rhythm, inspiration begins abruptly and is pi^jlonged, while expira- 
tion is shorter than natuml, but the pause i*elatively to the i^espiratory 
net is longer th;Ln natural. 

Expiratory Dyspnoea signifies that there is a liindrance to the free 
egress of air. This may be due either to u diminution in the ex- 
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pimtory power of the lungs or to a lesion obstructing in a certain 
way the upper air passages. The former condition holds in emphysema 
and asthma; the latter is illustrated by a movable tumour situated 
immetliately below the glottis, which is forced against the glottis by 
the expiratory cuiTent, but piLshed away from it hy the inspirattjry 
current of air. In empbysema^ especially when complicated by bnm- 
chitis, the diaphragm descends powerfully during iiispimtion, but 
thoracic movement is almost limited to elevation, there being little or 
no expansion, \vhile expiration la slow, laboui*ed, and prolonged. 

Cheyne-Stokes Breathing. — This designation is given to a peculiar 
alteratioQ of rhythm, in which respiration occurs in repeating cycles; 
each cycle is composed of an ascending and a descending phase^ and 
is succeeded by a period of complete cessation of rei>pi ration. Tl»e 
ascending phase begins with the shallowest possible inspiration, this 
is auoeeeded by a number of inspirations of gradually increasing depth 
till the acme is I'eached^ when the descending phase commences^ which 



comprises a number of respirations of gi-adually decreasing depth till 
breathing stops. The pause may last for from five to forty seconds, 
the cycle from fifteen to seventy -five seconds. Baring the pauise the 
pupils often contmct, the pulse becomes slower, and twitching move- 
ments of the limbs may h© observed. This phenomenon is met with 
in meningitis, apoplexy, heart disease, iirsemia, and in some acute 
diseases, as typhoid fever. Occasionally it passes away and the patient 
recovers for a time, or even completely, but, as a rule, the prognosis ia 
unfavourable, and indeed the symptom usually appears only a short 
time before death. 



PALPATION. 

By palpation, or the application of the hand to the surface of the 
chest, the results obtained by inspection with regard to the shape, 
8126 and movements of the chest may be checked and amplified, and 
the following points may also be investigated i — The nature and 
situation of any sensory disturbance ; the presence or absence of 
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fi'iemitus, whether vocal, tussive, rhonchal, or friction ; of fluctuation 
jind of |itj!satiun» 

Movements. — Tlie palms of the hands or fingers must be applied 
evenly imd on symmetrical portions of the chest-wall ; in this way the 
anterior, posterior and lateral movements may be examinerl The 
movements of the upper part of the chest are best felt (i) by placing 
the hands on the surface below the clavicles, so that they diverge from 
one another with the tips of the fingers touching the outer part of the 
elavicles; (2) by standing l>ehind the patient and placing the hands 
over the shoulders, so that the fingers lie on the infra-clavicular regions. 
To investigat-e the posterior movements the hands should be laid over 
the interscapular and scapular regions, while the lateral moveaients 
may be felt by grasping the sides of the chest from lK?fore or behind. 
The strength of the diaphragm, as well as the relative strength of its 
two halvei*, may lie tested by applying the hands to the abdomen, so 
that thu fingertips cross the epigastrium. 

The conditions in which deficient or excessive movement occui-s have 
been already enumerated under ** Inspection/' but attention may here 
be drawn to the importance of distinguishing between elevation and 
expansion of the thoracic pirietes. To the eye the thorax of severe 
emphysema may appear to move sufljciently w^ell, but to the hand it is 
evident that, while it is raised as a whole, there is little or no filling 
out of its walls — that Ls^ no real expansion. 

Sensory DistUPbance.— Indications of disease affecting the parietee 
or contents of the thorax are frequently affoixled by touching or press- 
ing the surface. Thus it may be foimd on touching or pinching the 
skin that certain parts of the surface are less sensitive or more sensi* 
live than normal ; for example^ diminution or loss of cutaneous sensi- 
bility over one half of the ciiest points to disease in the central nervous 
«y8tem— a band of increased sensibility or hyperiKsthesia extending 
across and around the chest suggests irritation of the posterior roots of 
some of the spinal nerves. 

Localised spots of tenderness may be due to obvious lesions of the 
skin or bone, or to an affection of muscular tijssue. Tender spots are 
present along the course of one or other of the intercostal nerves in 
neuralgia, as, for example, that associated with shingles ; they occur 
also in hysteria, A more localised tendeiness, situated in an intercostal 
apace, especially in the axillary region, may be observed in early pleu- 
risy; sometimes, too, during the stage of effusion, f>articularly if the 
iuid be purulent. In exfi mining the chests of children suffering from 
pneumonia, it often happens that they shrink or cry during percussion 
or auscultation of the affected side ; the same thing may be observed to 
a less degree at the apex in phthisis. 
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FpemltUS. — Tocal FremituB in Healtk-— The vibrations of the 
voc^l conis prodticed Ijy the voice in speaking, singing, or screaming, 
are commutiiciited to the cbest-wiill, whei-e they are distinctly felt by 
the hand in the vaat majority of healthy pei-sons* Tlie intetisity of 
vocal fremitus depends on the following conditions : — 

(i.) On the strength and pitch of the voice, loud and low-pitched 
voices yielding moi^ marked fremitus than weak and high-pitched ones. 
Hi?nce this sign m comparatively of le^s8 value in women and children 
than in men. 

{2.) On the size of the bronchus and its position relatively to the 
chest wall Vocal fi*emitus is therefore visually more intense on the 
right than the left side, the right bronchus being wider and nearer to 
the back than the left one. The difference between the two sides is 
best marked below the clavicl©j l>elow the scapula, and between the 
scapula and the spine, and it i.s in these regions that deviations 
from normal are best appi^ciated. 

(3,) On the distance of the examined spot from the larynx ; fremitus 
being strongest over the larynx, and more marked over the upper than 
the lower regions of the thorax, 

(4,) On the thickness of the chest-walls ; thus the vocal thrill is less 
perceptible over fat, muscular, or cpdematous chests than over thin 
ones. 

Vocal FremituB in Disease. ^ — In examining the vocal thrill, all patienta 
should be asked to repeat the same sound, the words "ninety-nine," 
pronounced in as deep a tone as possible, being convenient ones for the 
purpose ; and in comparing the two halves of the chest, cai*6 should 
be taken to place the hands or the tips of the lingers on symmetrical 
spots. Under certain morbid conditions the voc^d fremitus may be 
diminished J abolished, or increased » 

Vocal FremitUB is Dimimslied or Abolislied — 

(i,) When there is an effusion of liquid or gas in the pleural cavity. 

In pleurisy the presene*^ of effusion may be determined and its 
extent mapped out by the alteration in vocal fi^mitns; above the 
effusion the fremitus is normal or increased, the increase being often 
marked in the infra-clavicular I'egion ; more Huid is required to annul 
fremitus over the right than over the left infra -scapular regioa The 
return of fremitus to a part is often the first indication that absorption 
of pleuritic exudation has commenced. 

(2.) In very dense consolidation of lung tissue, whether the result 
of inflammation or of new growth, unless the solid m.ass be intimately 
connected with a large open bronchus. 

(3.) Over lung tissue, either healtliy or diseased, when its bronchial 
tubes are narrowed by secretion, external pressure, or other causes. 
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Thus the vocal thrill is sometimes feeble in chronic bronchitis and 
in asthma; ot^casionally it is diminished, or even completely absent, 
over a pneumonic lobe or a phtliisical aj>ex. 

Vocal FremituB is Increased — 

(i.) In all forms of iung consolidation, provided the solidification is 
not too dense and is traversed by air tubes, the large ones at least 
being nnohstructed, 

(>.) Over pulmonai'y cavities which are near the surface, have thick 
walls, and communicate with open bronchi. 

The question of vocal fremitiiiv is largely one of comparijson between 
the two sides of the chest, and it is a valuable aid to diagnosis between 
pleuritic effusion and pneumonia of the inferior lobe of the lung. It 
cannot, however, for reasons already indicated, be relied on alone. In 
a child the cry is a valuable means for testing fremitus, but it must 
be admitted that the thrill produced by voice or cry is often so mis- 
leading that the exploring syringe has to be used before a certain 
diagnosis can be made. The vibration produced by coughing — tassiTe 
freniitus^ — h. less marked than that of the voice. 

EhoBclial or Broncbial Fremitils. — Narrowing of the bronchial tuU.s 
produces sounds known as rhonchi (see pi i6i). Their vibrations are 
often readily felt, and are pirticularly common in children. 

Friction Fremitus. — The vibi-ation produced by the rubbing together 
of inflamed pleural surfaces is sometimes transmitted to the chest- 
wall » where it may be felt as a vibi-atile robbing or grating sensa- 
tion. It is cx)mmoner during the later than the earlier penods of 
pleurisy, 

FlactuatioiL — ^The sensation of ordinary Euctoation may occasion- 
ally be detected in ceases of empyema which lead to bulging of the 
intercostal spaces. Fluctuation by perci^sion of the surface may also 
in rare cases be of diagnostic aid. as when a large pleural effusion is 
found in association with an intrathoracic tumour* 

PulsatioiL — ^Rarely in cases of left empyema pulsation of cardiac 
rhythm may be perceptible, and is usually situated somewhere between 
the left clavicle and the sixth rib ; the heart is always much displaced 
to the right. Aneurysm may be simulated by a pulsating empyema ; 
very rarely it may be necessary and justifiable to use a fine hypodermic 
syringe in order to make a diagnofils. 

PEBOUSSIOK. 

Percussion is the art of striking the external surface of the body — 
chiefiy of the cheet and abdomen — in order to ascertain the physical 
condition of the underlying parts. To this end the nature of the 
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sound emitted by the percussed part, and the degree of resistance 
offei-wi by it and felt by the observer, must both be carefully stiidieri. 

There are two methods of percussion — the immediate and the 
mediate. 

Im mediate Percussion is performed by striking the chest with 
the palmar surface of the fingers, or with the tips of two or three 
brought together in the form of a hammer. It is sometimes used to 
obtain a rough preliminary notion of the limits of the intrathoracic 
organs, or of the presence and extent of pathological changes. Thus 
in efluaion into one pleural cavity, the broad contrast between the 
sounds on the two sides may be easily and qujckl^^ demonstrtited. Its 
main use, however, is in the percussion of certain bony prominences, 
as the clavicle or spine of the scapula, the bone 1>eing lightly tapped 
with one linger. 

Mediate PePCUSsion may be performed either (i) by means of 
a small hammer with itj*; striking end tipped with india-rubber, and a 
pleximeter consisting either of a thin piece of ivory or of one of the 
fingers; or (2) by the lingers only. The latter is by far the most 
convenient and precise method, for not only does it satisfactorily 
discriminate between the finer gradations of sound, but also supplies 
information by the sense of touch with regard to degrees of resis* 
tance and elasticity. In its employment one finger of the left hand 
— ^usually the first or second, or sometimes, as in percussing above the 
clavicles, the little finger — ^must he placed with the palmar surface of 
the last two phalanges accurately and firmly applied to the part. This 
pleximeter finger is then struck with the isemifiexed first or second 
finger of the right hand. Observe also (i.) that when comparing the 
sides of the chest or two parts of the same side, the pleximeter finger 
must be applied precisely in the same manner as regards pressure and 
direction, and over similar structures ] thus if placed vertically over 
one spot, it must he placed vertically over the compared spot; rib 
must be compared with rib, intercostal space with interoostal space, 
(t.) The percussion stroke must spring from the wrist only ; thus the 
force of the blow may be regulated with nicetyj and so made equal in 
any two compared spots. (3.) The blow should be delivered quite 
vertical to the surface percussed ; as a rule, it should be light, for if 
too strong the vibration of the neighbouring part.s may confuse the 
ti'ue sound. This is esjieeially the case in children, owing to their 
yielding thoracic walls. 

Theory of PePCUSSiOH, — All sounds are divided into noises and 
musical sounds or tones. The vibrations that constitute the latter are 
repeated at regular iutei-viils, are periodical, each has the same wave^ 
length ; those of the former succeed one another irregularly, without 
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periodicity, the consecutive vibrations are unMke. Between a pure 
musical sound and a harsh noise there is, however, no abrupt separa- 
tion ] many intermediate sounds bridge over the gap between them. 
Thus the sound emitted by the healthy chest is neither a noise nor a 
perfect musical note ; it possessea tone, but this is made up of a series 
of tones which do not completely harmonise ; the musical quality is 
therefore impaired. The various peiicus.sion sounds, normal and abnor- 
malf might also be divided into tones and noises : the former possess 
the common properties of loudness, duration, pitch and tone; in the 
latter, tone is absent and pitch for the most part is indistinguishable. 
But in clinical reports we are in the habit of describing percussion 
ads not as ** tones ** or " noises," but as possessing varying degrees 
of reaonaace or of dulness For resonance is the production of tone 
by rhythmical reflection, and since, as Dr. Gee points out, *^the only 
tones which percussion knows (those of bone and cartilage excepted) 
are produced by resonance " (that Ls, by the rhythmical vibrations in 
the cavities formed by the lungs or by the alimentary C4inal), it has 
come about that " the words tone and resonance as applied to percus- 
sion sounds mean the same thing./' 



The important points to be observed in percussion are — 

r. The degree of clearnes.^ of the tone or i-esonance. 

2. Next to tone, pitcli is the most important quality ; and of the 
two remaining qualities duration is of more pi^actical value than loud- 
ness. Pitch and duration bear an inverse relation to one another; 
thus the shorter the duration the higher the pitch. 

5, The resist-ance felt. 

To become familiar with sLmple .standards, and with the chief varia- 
tions in the sounds and the tactile senfiationn of percussion, the student 
may profitably go through the following eierdBe, practising on himself 
or on a fellow- student :■ — 

(i.) Let him percuss the fleshy pait of bis own thigh and note its 
resistance and tonele.ssness ; this is the best example of dulnesK. 

(2,) Percuss his st<)machj this gives clears as distinct from muiEed, 
resonance. Contrast the .stomach with the colon as regards pitch* 

(3. ) Percxiss the right front, and observe the normal muffled quality of 
the thoracic resonance. In percussing downwai'ds over the mammary 
region, obsei*ve the rise in pitch and the shortening of the duration of 
the note, also the increase in resistance on coming to the liver, 

(4.) Percuss out the cai'diac dulness, carefully noting how^ much of the 
third and fourth spaces are impaired, reckoning from the left margin 
of the sternum outwanis to the left* 

(5.) Fillip or percuss over the pomum Adami with the mouth open, 
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and note the pure tubular Kound ; contraKt its pitch and dui'ation with 
those of the right mfimmarj region. 

(6. ) Percuss a fellow-sttident's hack close to the spine, then pass out- 
wards, noting the inci'^a^e of rej^istance when over the muscles. 

(7.) Peitsuss the clavicle or the back of the second phalanx ; observe 
that tlie pitch of this osteal note is higher than the note over the 
trachea, and that the latter is higher than that over the thorax. 

(8.) Percuss a lung in the post-mortem room* and observe the clear 
tubular ehameter of the note. 

Limits of the Lung's. — Each lung, somewhat conical in 8bape, has 
three surfac^s^ an outer convex, an inner concave, and a lower or basal 



FlU. 82.— Kelationa uf Tlioracic Oi^aiia. (HVi7 and Lttj»rkku,} ti. b, edt^ of Hj^'^lit. c, d, edge iif 
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concave surface wliicJi rests upon the diaphragm ; and three Ijordei'f^, 
namely, a thin anterior or median, a thick posterior, and an inferior 
border, consisting of an outer convex part and a smaller inner concave 
part. 

In Health the apices rLse anteriorly from ij to 2 inches ahove the 
clavicles, hut jwsteriorly they do not project above the limits of the bony 
thorax. Starting behind, the upf>er limit of eacli lung is marked by a 
line, cur\^ed mth its convexity downwazxls from the spine of the seventh 
cervical vertebra to the outer edge of the trapeziusi thence with a 
slight inward curve to the outer edge of the sterncvmastoid, and then 
downwards to end at the stemo-ckvicular articulation. The anterior 
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margins lying deeply behind the BtemO'Clavicular articulations, descend 
to meet at the level of the second costal cartilages, they run parallel as far 
fiD the fourth cartilages, the right lung slightly overstepping the middle 
linei the left keeping near the left edge of the sternum ; at the fourth 
cartilage the left curves outward across the fourth space to the filth 
cartilage, thence it inclines towards the sternum, nearly reaching the 
inner third of the sixth cartilage, where it joius the lower edge to form 
a tongue-shaped process of lung. The position of the lower margin of 
the right hing during quiet respiration is as follows: — ^It reaches the 
sixth rih near the sternum, the seventh rib in the mammary line, the 
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seventh Rpace in the axillary line, the ninth rib in the scapular line, 
and is opposite the tenth or eleventh dorsal spine, near the vertebral 
oolumn. The left hing reaches the eighth rib in the axillary line, and 
the same places behind as the right lung. 

The fissure between the upper and lower lobes begins opposite the 
third dorsal vertebra or the spine of the scapula ; it passes downwards 
and forwards over the scapula to reach the KLXth space, and terminates 
usually at the anterior end of the seventh rib. On the right side a 
second or upper fissure leaves the lower one at the posterior axillary 
edge about 2^ inches above the angle of the scapula, and passes 
horizontally forwards at the level of the third space to reach the 
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anterior edge of the lung near the sternal end of the fourth cartilage. 
Behind, then, we percoss over the upper lobes down to the third ribs, 
and over the lower lolies telow them. In front on the left eide 
we percuss over the upper lol>e only, on the right side mainly over 
the upper and middle lobe^, and in the right axilla over the three 
lob^. 

In Diflease, — A difference in the height of the two lungs is so excep- 
tional in health that it almost always suggests disease ; shrinking of an 
apex is an early physicii! sign of phthisis ; undue size points to emphy- 
sema, when the apices may reach as high as 2| inches above the 
ckvicles. Tlie position of the lower and other boundaries of the lungs 
is also similarly affected hy diseasa 

The site of the middle lobe shows the importance, when there is 
t disease, of percussing the right axilla, for in pneumonia it may 

the only lobe affected. A knowledge, too, of the position of the 
fissure between the upper and lower lobes enables one to judge bow 
far pneumonic consolidation is limited to one of them ; but it is to be 
observed ; — 

(i*) That the anatomical limits of the aifected lobe may be over- 
stepped without its fellow being necessarily involved (a lobe in the 
condition of red hepatisation being larger than a healthy one). (2.) 
That the upper portion of the lower, and the lower portion of the 
upper lobe, may be picked out and glued together by a typical croupous 
pneumonia. 

Respiratory MovemcEt.^^ln quiet breathing the position of the 
margins varies but little, but between a full inspiration and a full 
expiration the difference is considerable ; in the lateral regions as much 
as 5 to 4 inches. A diminution of the respiratory excui'sion to per- 
cussion is observed in emphysema, in commencing pleurisy, and in 
adhesion of the pleura. 

The Normal Pulmonary Sound, called '' sub-tympanitic," is mi 

ije/ieriii^ and ii^ only to be learnt by experience. It is short, rather low 
in pitch, and ita tone is muflted. 

Its nature is complex, but it is mainly made up of the vibrations of 
the thoracic parietes and those of the air columns in the lungs. Dr. 
Bristowe considers that the sound is almost entirely due to the former ; 
other authors believe the latter to be the essential cause, and some refer 
the sound yielded by percussion to vibrations produced in the pulmonary 
vesicles and the smallest bronchioles, while others, as Br, Gee, refer 
it to the vibrations of the air in the larger bronchial tubes, the sound 
being muffled by the intei-vening lung substance. 

The quality varies considerably in different individuals, and to a 
slight degree in different parts of the chest. Hence the import«ince of 
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Oiili»|mriii^ i\m poroimHion KOiinda emitted bj correBponding points of 
(Im I wri Mm 4«f the name ohest. 

'Umi iifitit ill I'lnurtr in thin than in fat people; it is prolonged, low in 
pliiiK, rinil Un t-ONOnanct) increiiHcd over the elastic chest-walls of the ' 
lihild, wlntro/i!. uvi r !lu( i i;^Htl chest of ohl age the resonance is dimi- 
nliiliciil mill (In f<ii. L I i.usoti It irt also less muffled ^that is, clearer 
Htid puit»v in tlio rliild than in the adult. 

Rtflonal Percussion* -The sound is clearer in qiiiet tlian in 
fomnl brt»athin>{, it in clvnnn' in front Rnd at the sides than behind, 
olwiit^r hIkjvo thiin Mow tlie clavicles, dealer below than over the 
iio»i|»idR\ It i» nhnilDr and hi^lun' pitched over the clavicleSj ribs, 
utttviHiiH rind notipuUr 2«|nnes than over the soft parts. There i^ also 
n iltghi ditVonnio^ bitWMO the two apices, pei^ussion close to the 
eliivlclt giving a le«8 rMonant note on the right than on the left side. 
Thw ivv«iii« iibtHins^ bo^i-ever, below the second rib. Certain idsoera 
WCItniobini,! (Ml (h<^ lowt^r pulmonary regions modify or lessen the 
fXtljkiit ot tkic noriiHtl sound. Thus on the right side the liver dulnes^ 
h dv^locltii in thf> 6f th sfxice in front, the seventh in the axilla, and the 
tbfintil pOtlmortXi ^^^^ ^i^h hard percussion even a space higher, the 
IWf ftWOXMam bttng muffloii and highex in pitch in the fourth, sixths 
Mid ttntb $fmom^ On the left front the cutiiac dtdness is obtained in 
Um Ibttltll Mkd ftlUi sp«ioes» luid it modifies the pulmonazy soand to 
ibmif pt/nmmitm ibi tim lliiiil «{mk». In the siith space ve get the 
iTm^mnilk iloufili iiot% wlikli^ nboat thi» margin of the thoirmx, 
iniift |Imi4 fot th# Qoloi^ Itt tli» kfi klcoml region the t 
m^ocmiBAmttA bHwtjifc iIm i%|itli «&d qIotmiIIi ribs. 

It i» ii^MMHuiit Uk ohfftrfc thM a normal pnlnioiMiT i 

»« »i n piaiy % mf^et hnm M ^ m Ay jkmnsj^m qi iiiifrihiiJ laaoa of 
ll»» lilt <>«f<y •w>^ ^ ^ tH tWMiiirtiiil tubewapBisia thtitiy i 
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2. Traclieal Eesonauce^ or the so-called li/mpamiisch of Skoda, hence 
sometimes called " Skodaic resonancd " The note is short, the pitch 
miaed, and the tone clear. It is heard^ — 

(i.) Qv^er relaxed lung. (a,) In the neighbourhood of extensive 
infiltration of the lung, or of effusion into the pleura or pericardium. 
Tbufi in pneumonia of the lower lobe, or when there is effusion into the 
pleural cavity, a clear and sometimes quite a tubular or even amphoric 
sound may be obtained over the apex on the same side, (k) Over a 
portion of lung which is only partially infiltrated, solid or liquid being 
mingled with air-containing tissue. Examples : the first and third 
gtages of a croupous pneumonia, especially in children ; cedema of the 
lung ; catarrhal pneumonia. 

{2.) Over air sjiacefl. (a,) Smooth-walled cavities, w^hich ai'O either 
close to the surface or are separated from it by dense solid tissue. 
Examples : bronchiectasis ; tuberculosis. If the cavity communicates 
freely with a bronchus, the pitch rises when the mouth is open, falls 
when it is shut, (h) When the bronchus or natural air spaces are 
directly connected with the surface by solid masses. Examples: 
pulmonary tumours ; pneumonia of the upper lobes. 

(3.) Sometimes when the diapluugm is pushed up in consequence of 
abdominal distension, the increased clearness of the pulmonary re- 
sonance being probably due to relaxation of the lung*tissue. In other 
cases^, however, the pulmonary resonance becomes impaired. This may 
be sometimes observed on the left front when the heart is enlarge*! and 
also raised by ascites. Here probably a portion of the left lung has, 
through collapse, become completely airless. 

Diminished ReSOnEllCB.^ — The note is shorter, more muffled, and 
it^ pitch m usually raised. The various degrees in which the normal 
pulmonary resonance may be impaired or muffled are often spoken 
of as (i) slight impairment or slight dulness; (2) moderate impair- 
ment or modei-ate dulness ; {3} absolute dulness. 

Diminished i-esonance is met with under the following conditions, 
passing fiTim without inwards : — 

1. In thickening of the superficial tissues, as from great muscular 
development, an excess of fat, or o&dematous swelling. 

2. When the ribs are strongly arched, as in kyphosis, A familiar 
instance is offered by percussing the back of a well-marked emphyse- 
matous thorax ; the projecting angles of the ribs often give a mode* 
rately dull note, while the shallow depression over the infraspinouB 
region furnishes increased or even tympanitic resonanca 

3. When there are fluids or solid masses between the lung and the 
chest-wall. 

(a.) In hydrothorax or dropsy of the pleura the etfuBton is usually 




ino. 84. 



~Displnc«ment **l McfliaBtlnum, Heart, aDd Llv«r In n caie uf HeuiiUo Effaiion on fhi 
left tide. The utiadiiig indlcatea the extent of dnlneas to perctiMJon. 



resonance over the greater part of the back, while the lateral and front 
parts of the chest are quite resonant. As a rule, when there is copious 
effusion, but not enough to completely fill the chest, the upper line of 
dnlness is a curved one and its shape approximates to that of the letter 
S, the highest part of the curve being over the scapula and in the 
axilb the lowest part near the spine. Behind, then, there is com- 
monly a band of resonance, more or less impaired, in the interscapular 
region, and over the adjacent portion of the scapula, mcluding the 
suprascapular fossa. 
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In front, whenever eflfyaion is consideiiable in amount, the upper line 
of dulness crosfles the middle line, descending fi-om the neighbourhood 
of the apex of the lung to join the dulness yielded by the more or less 
displaced heart (see Fig. 84)^ 

After I'emoval of the Suid, either by paracentesis or by absorption, 
the infra-axillai^y region is usually the last place where dulness may 
be obtained. 

It is impoi^tant to remember that the extent and degree of dulness is 
not a measure of the quantity of fluid present ; a small empyema, for 
example^ may coexist with extensive and absolute dulness ; or, on the 
other band, resonance may be only slightly or moderately impaii'ed 
when there is a considerable amount of effusion ; also, after removal of 
serum or pus, the dulness sometimes remains as great as ever. 

(t\ ) Id pneumothorax when the pleural cavity is greatly distended. 

(f/.) Over tumours or thick false membranes. 

4- Rarely in extreme emphysema. 

5. When the lung adjacent to the chest-wall is partially or com- 
pletely impermeable to air, as when collapsed from any cause, or when 
it is the seat of inflammatory or tubercular infiltrations, of hfemorr- 
hagic infarcts, of abscesses or new giowths. 

The most common causes of imjiaired resonance are,— solidification 
of lung tissue nod liquid in the pleural cavity. 

Metallic Ring op Amphoric Resonance.— A high-pitched hollow 

metallic sound, whose fundamental tone is accompanied by overtones 
which give it a prolonged metallic echo, is met with over large super- 
ficial air spaces with smooth walls, either completely closed or com- 
municating with a bronchial tube by means of a small opening. 
Examples : pneumothorax ; lai^ge pulmonary cavities. 

Cracked-pot Sound (Bnni de jKd JSU). — ^This may be roughly 
imitated by clasping the hands loosely together and striking the back 
of one of them upon the knee, the encloe^ed air being suddenly expelled 
through a small opening. It is produced iu health sometimes over the 
yielding chest of a healthy screaming infant ; in disease (i.) over a 
superficial cavity connected with a bronchus by a narrow opening, as 
at a phthisical apex or in pneumothorax. (2.) Sometimes over relaxed 
lung-tissue, as at the upper limit of a pleuritic effusion or over a par- 
tially consolidated lung. In children especially it is by no means 
uncommon to obtain a cracked-pot sound below the clavicle on the side 
of a pleural effusion. 

As a rule, a heavy percussion stroke is necessary to bring out the 
sound ; it should be delivered dunng expiration, after the patient has 
taken a full inspiration, and while his mouth is of>en. 

Re$ist£in06- — The feeling of i^esistance varies inversely with the 
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compressibility of the part percussed ; for example, it is much less over 
the yielding thorax of the child than over the rigid chest of advanced 
life. It is greater over solids and liquids than over air-containing 
tissues ; thus resistance is increased in solid itxcation of the lung, still 
more so over a liquid pleural elusion, and most of all over an intra- 
thoracic tumour. 

It is diminished in moderate distension of the lung or pleura, as in 
pneiiJiioUiorax and emphysema, but if the distension Is extreme, there 
IB an increase of resistance to percussion. 

The value of this sign is very great ; it enters largely, though often 
unconsciously, into onr conception of the differences observed between 
the results of percussion over a healthy and a diseased part of the 
chest. 

AUSCtTLTATIOlf, 

Auscultation is the act of listening to the sounds produced in the 
body by means of the applic:itian of the ear directly or indirectly to 
the body surface. It implies the voluntary effort of bringing the ear 
into some sort of contact with the surface, and includes everjrthing 
heard— whether the sounds be produced in the respiratory organs, in 
the heart and large veasels, in the alimentary canal, or in connection 
with any other organ. 

In anscultatixig the respirator? organs, we listen for the normal and 
abnormal sounds produced by breathing, speaking and coughing. In 
inuaiediate aoscultation the ear is applied directly to the chesty in 
Mtdiate aneeultation through the medium of the stethoscope. Both 
wuMioiB have their advantages. By listening directly to the chest, a 
rapid estimation can be made of the condition of a large portion of 
lung, and for the dorsal re^on this is the only method permissible 
when the patient b too feeble to be held up for more than a few 
■aeonda; the method is also especially suitable for the examination of 
Ihe bade of a young child. The breath sounds are heard louder than 
with a stethoeoope, but many delicate sounds may be lost The 
aeeorale localisation of sounds, too, is dificnlt, and examination of the 
mfiom is obvioasly unsatisfactory. 

Eiiles to be Observed in Stethoscopic Bzamination. — i. In all cases, 
when practicable, tlie stethoscope should be applied directly to the sidn. 

X. Gneat care should he taken that every part of the circumference 
of IImi eooical end is in accurate contact with the skin ; this is best 
e nwL Pwl bj Eisi grasping the lower end of the stethoscope with the 
finger and thomb (usually of the left hand), and holding it evenly, 
geollj^ IneiI with sufficient firmness against the chest -wall, until the 
L Gsrefi^y adjusted to the other end. When this is t 
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pliriiAd, and the observer feels that the stethoscope is well balunced, 
and that both ends are accurately adjusted, the finger and thumb 
should be removed from the stethoscope, and used with the other 
fingers to separate the clothes (if the clieat is not stripped), and so 
prevent rustUng noises through contact with the stethoscope. 

3. Each part of the chest— fronts axillsej back — is to be carefully 
examined and corapaj-ed. In comparing the two sides of the chest, 
the stethoscope should be placed on symuietrical spots. 

Auscultation of the Healthy Chest. — It is most impoi-tant 
that the Btudent^ before listening to diseased chests, should become 
perfectly familiar with the normal sounds heard on hstening over the 
respiratory organs. They are those of respiration, of phonation (pro- 
duoed at the rima glottidis by the vocal cords), and of articidation 
{produced only in the cavity of the mouth). The student should there- 
fore iisteu while the person l>reathes, while he speaks in his natural 
voice, and while he whispers (which gives the simple articulatory 
sound). And the following exercise may be usefully undertaken at 
home with the help of a fellow-student : — 

Exercise L — Apply the stethoscope to one side of the larynx, and 
observe the inspiratory and expiratory sound during quiet and during 
foroed breathing, noting the length of each, and comparing it with 
that of each re^jpiratory inoremeni ; the interval between the sounds; 
their pitch and peculiar hollow quality. 

2. Apply the stetlioscope or the ear directly to the left infra-scapular 
region, and carefully obserye the marked diffei^nce between the bi-eath 
sounds here and over the laiynx. 

It is very desirable that the student should auscultate the placas 
mentione*! daily during the first week or two of his beginning the 
study of aiisctiltationj and it is well to write out, and more than once, 
his own description of what he hears, and compare it with that of a 
fellow-student, and afterwards with the details given below. Too much 
stress cannot be laid on the importance of tfiis exercise, for the breath 
sounds as heard over the windpipe and over the spongy lung-tissue 
form two great types under which all morbid breath sounds may be 
classed. Unce mastere<l and retained as standards in the mind, there 
are but few future auscultatory troubles for the student. 

3. Having studied these types, he should listen to other parts of the 
chest, and observe any minor modification of the breath sounds, es|)e- 
cially comparing the right with the left apex, and tlie sounds heard 
over the manubrium and in the inter-scapular region with those heard 
in other parts of the chest, 

4. The normal sounds of vocalisation and articulation should now 
be studied by listening over the larynx and over the infra- scapular 
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region on the left 8icle~(i) when the person speaks in his natural 
voice, and (j) when he whispers- 
Breath Sounds in Haalth, — On auscultating the respiratory 
organs, two sounds or murmurs are heard, one accompanying the act 
of Inspiration, the other that of expiration, A marked contrast exists 
between the bi-eath sounds heard over the larynx and trachea, and 
those heard over the chest- wall covering the vesicular tissue of the lung. 
Tbe Laryngeal or Traclieal sounds are blowing and harsh, begin 
and end abruptly, are of about the same duration, and are separated 
by a i-ery short but distinct pause. The ejcpiratory is softer than the 
inspiratory murmur^ and during exaggerated breathing exceeds it in 
length. Each lasts as long as the inspiratory and expiratory move- 
ment that produces it. They may be imitated by breathing in and 
out through the lips, pushed forwards as in pronouncing **c/iwr.'* On 
listening over the manubrium, and in the inter-scapular region at the 
level of the bifurcation of the trachea, weaker sounds, but sounds 
identical in quality, are beard in many persons ; hence this type of 
breathing is called *^ broncliiaL'' 

The sounds heard over the healthy lung, called *' vasicular,** are softer 
and lower in pitch than the laryngeal, and lack its hollow reverberating 
ohftncto*. There is no interval between them ; they form a continuous 
breexy murmur, like the sighing of wind through the leaves of a tree. 
The expiratory part of the murmur is feebler, lower in pitch, and one- 
fourth to one-fifth shorter than the inspiratory, and is often quite 
inaudible. The inspiratory begins and ends with the inspiratory move- 
ment of the chest ; the expii^atori^ is only heard at the very oommenoe- 
ment of the expiratory act. A careful distinction should be drawn 
between the sound of ordinary tranquil respiration and that of forced 
or deep breathing. The latter tends to lose the vesicular character, 
and often approximates to harsh breathing. 

Healthy Varieties. — The qualities of the vesicular mttrmur vary 
slightly in different parts of the chests Generaily speaking, it is 
louder over the more reeo&ant parts — thus in front than behind, abofe 
than below . At the apices the vesicular quality is less marked, the 
pileli ia higher, and the expiratory sound is longer than over the infra- 
scapular region; and these peculiarities are more noticeable at the 
right than at the left apex, the breath sound in the right infra- 
clavicular region being^somewhat higher in pitch, and expiration longer 
than in the left infra -clavicular region^ whereaa tiia inapiratory munnar 
is nearly always louder at the left apex. 

In infancy th# resptratoty murmur is louder and lees brae^, and 
is called ^jjmenU;** m old age it is feebler than in the aduH. Thm 
aogpiralory somid la alH> lon^^ at the two extrcmea of life. 
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Mecliaiiism, — The laryngeal bi*eatb sounds are caused by fluid veins 
produced afc the glottis by the passjage of the air through the narrow 
apace between the vocal cords into the wider spaces above and below. 
The vesicular murmur has a double mechanism ; it is mainly produced 
(and its expiratory portion probably entirely) at the rima glottidis, 
the laryngeal chai-acter being lost by conduction through the spongy 
texture of the long. Its inspiratory portion is also made up of the 
innumerable minute murmurs evoked by the passage of air from the 
end of each bronchiole into its infundibulum. 

Auscultation of the Voice In Health. —The voice in health is 

made up of two elements^ namely, phonation Jind articulation ; the 
former is produced by the vibrations of the vocal cords, the latter in 
the mouth by the movements of the tongue^ lips, and palate. 

Phonation.^On listening with a stethoscope to the larjnx of a 
healthy person during the act of i^inging or speaking aloud, the musical 
part of the voice is heard with almost painful intensity ; a similar but 
less distinct voice sound is heard over the first piece of the sternum or 
behind between the scapular spines ; but over the rest of the chest- wall 
which covers healthy lung-tissue a mere humming or buzzing is audible. 

Articulation. — The articulate voicCt best heai-d when the patient 
whispers, is distinct on listening over the larynx ; also often over the 
situation of the chief bronchi, although there it is usually difficult to 
identify the words whispei'ed. But over the chief part of the pul- 
monary surface aiticulation is completely lost. 

Auscultation in Disease.— We meet with (1) motiiticMionfi of the 
normal brejith soundi,; (2) modifications of the normal sounds of 
phonation and of articulation; (3) adventitious sounds. Most of the 
phenomena enumerated below may be studied by tlie examination of a 
case of pleuritic effusion and a case of dtronic plitliisis. In the former, 
let the student note the feebleness of the breath sounds over the 
effusion^ with their loudness over the opposite lung. Jn the latter, 
let him compare the hollow bi^ncbial breath sound with the normal 
laryngeal breathing. In both let him examine carefully for bixincho- 
phony and pectoriloquy, and for adventitious sounds. 

Modifications of the Vesiculap Type,— 1. Weaksniiig or Sup- 
pression of the Vesicular Murmur. — This may occur: (i.) From 
feebleness of the movements of the thorax, sls on the side of a pleuntic 
stitch. (2,) From obstruction of the air passages, either (a) from 
within, as in stricture of the trachea, in bi'onchitis, and sometimes in 
cases of pidmonaiy consolidation, owing to blocking of the bronchi with 
secretion ; or (b) from without, aa when a bronchus is compi'essed by 
an aneurysm or a new growth, (3.) When there are fluids or solids 
between the lung and chest- wall; thus in pleuritic effusion, or when 
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there ai-e masisive adhesions, also Horaetioies in pneu mo-thorax, when no 
open eommunicatioTi exists between the lung and pleural cavity, 

2. Harsh, Exaggerated, or Puerile Breathing. — This type of breath- 
ing i.s heard over the chest of a healtliy child. Both inHpiration and 
expiration are louder and of harsher quality than in the adult. WTien 
the result of thoracic disease, soraetimas inspiratioDj sometimes expira- 
tion, is the hfirsher of the two, and expiration may be pi-olonged 
slightly, but there is no lengthening of the pause. The lengthening of 
expiration in harsh bi'eathiDg in usually more apparent than real — that 
is, the oniinary expiratx>ry sound of normal respii-ation beoomes louder, 
and is therefore more manifejit. 

Harsh breathing may be heard over healthy hing when another 
poilion of the lung or when its fellow is compi'e.ssed, solidified, or 
otherwiae disabled ; thus, in a case of pleuritic effusion, harsh breath 
sounds are usually audible over the unaffected side. It is also very 
common over minor or moderate degiees of consolidation, as at the 
apex in phthisis. 

Z, ProloEgation of Expiration. — This is a feature of bronchial 
breathing, but sometimes it is the chief or the only modificsition, as 
when the elasticity of the lung is diminished in emphysema, or when 
there is an obstruction to the exit of air, as occurs in bixinchitis. It is 
often one of the Brst indications of a commencing consolidation at the 
apex. 

4. Jerky or Wavy Breathing, in which inspiration is inteiTiipted 
two or three times, is heard over the whole lung: (i) sometimes in 
hysteria J (2) in painful affections of the respiratory muscles, catiaing 
them to act irregularly, 

LocaUy it is of more importance^ as when met with at the apex, when 
inspiration has sometimes a ** cogged-wheel rhythm,*' a sign often of 
incipient phthisis. It is thought to be produced by obstructions in the 
finer hix>nchioles, and is probably of the nature of a rhonchus. 

5. Deferred Inspiration. ^Inspimtion is said to be deferred when 
the inspuatory movement of the chest is felt l*efore any sound is h^^rd. 
Thijs occui's in emijliyscma and in laryngeal obstruction. 

6. Broncho- Vesicular or Transitional Breathing.— Sometimes it is 
very diHicult to say whether the bi^eath sounds belong to the vesioulax 
or to the bronchial type; for example, at a phthisical apex, and in 
some cases of emphysema, the breath sounds are harsh, divitied, and 
expiration is as long as inspiration ; they thus approach the bronchial 
type, but the peculiai^ ** rh " quality of true glottic breathing is either 
absent or doubtful. 8koda classed such sounds as " indeterminate," but 
it is better for the student, when in doubt as to their nature, to describe 
them as accui-ately as he can — the quality, the pause, and the relative 
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length of the inapiratory and expimtory portions, rather than to 
merely give them a definite naine» 

Modiflcations of the Normal Laryngeal or "Bronchial** 

TypB- — Bronchial breathing, similar to healthy laryngeal or tracheal 
breathing, is heani over the chest, where normally the vesicular is 
audible, when the lung-tissue has ceased to contain air, l^ing consoli- 
dated as in pneumonia, collapsed or compressed as in cases of pleuritic 
effusion. In these cases the bronchial tubes are suiTounded by solid 
tissue, and hence the glottic sounds are well conducted, while any 
sounds which originate in the parenchyma are suppressed. 

Accoi^ingto the character of the sounds beurd, bronchial breathing 
is described as tubular, blowing, or caTemoufl. 

Tubular most nearly approaches to the noi-mal breathing heard over 
the larynx. It is, liowever, higher in pitch, it conveys the sensation of 
air being drawn into and pnffed out of a narrow metallic tubular space, 
which appears to l>e immediately benofith the part ejcamined. It i.s 
heaixl to perfection over a hepatised lobe in pneumonia, and its 
metallic quality is highly develoj>ed. In blowing breathing there is 
less concentration, the sounds appear to be produced at a distance and in 
a wider tube. In cavemouB bre^itlung the ear gets the impression of a 
still larger sjjace, the inspiratory and expiratory sounds are both of a 
hollow whiffing character, and are lower pitched, especially the expira- 
tory, than in tubular bi^eathing* Mostly heard over cavities in the lung, 
it may also be produced when there is solid tissue between the root of 
the lung and the surface. 

These mod iliciit ions of the normal glottic breath sounds are produced 
by varying degrees of solidification oi- excavation of lung-tissue. The 
precise amount of change in the lung structure cannot be determined 
by these variations. The important information derived from the pre- 
sence of the bronchial type, whether of tubular, blowing, or cavernous 
quality, is that the bing parenchyma no longer admits air. The bron- 
chial breath sound is recognised, it cannot be too often inspeated, by its 
peculiar quality, and not because it is louder than the vesicular mur- 
mur ; indeed, perfect tubular breathing of extreme weakness may often 
be distinguished over an effusion into the pleural cavity. 

Auscultation of the Voice in Disease.— Vocal Besonance 

may be dehned to be the voice as it is heaixl on applying the ear, directly 
or indirectly, by means of a stethoscope, to the surface of the chest 

Weakness or Absence of Vocal Eesouance is met vrith in cases of 
oljfitruction or compression of the bronchial tubes, or when fluid or 
morbid tissue intervenes between the lung and the thoracic wall ; thus 
it is found in pleuritic effusion^ in pneumotliorax, and in cases where 
tlie pleuml cavity is obliterated by dense false membranes. 




i6o 



EXAMINATION OF THE RESFIBATORY SYSTEM. 



XntensiflcatioE of tlie Vocal Refionance or Broticliophon?. — It is 
impossible to disstinguish between n simple increase of the vocfil reso- 
nance aod bixiuchophony ; hence tboy are here classed together, and 
broiichopbony is defiDed as an increased distinctness or clearness of 
vocal i^sonance at the surface of the chest. The nmsical tones formed 
at the glottis reach the ear not as a vague humming, but with distinct- 
ness and cleJU'ness, and in these respects are similar to the sounds heard 
over the windpipe in the neck. 

Bronchophony, as already mention edj may often be heard over the 
bifurcation of the bronchi^ and sometimes beneath the right clavicle^ 
especially in women and cbihlren. When pi-esent at other parts of the 
chesty it is pathological and has a similar significance, speaking broadly, 
to broncluAl breathing. Thus it occurs (i) in consolidation of the lung, 
as from collapse^ pneumonia^ phthisis, hcemorrhagic infarct and 
tumours ; (2) over excavations in the lung or dilatations of the bronchi, 
provided that the tissue around such cavities is solid ; (3) sometimes in 
cases of extreme emphysema. But it is to be noted that if in cases of 
consolidation or of excavation of the lung, the bronchial channel be 
obstructed between the larynx and the conducting part of the lung, as 
from a plug of secretion, the prmluction of bronchophony is interfered 
with, and the voice sound is enfeebled or annulled. 

Pectoriloiiuy is a term best restricted to the transmission of the arti* 
eulate utterance of a patient directly to the ear or along the stethoscope 
of the auscultator. It refers to articulation, bronchophony to phona- 
tion. A pure articulatory sound is l>est obtained by getting the patient 
to whisper. Then if eacii syllable sounds distinctly, and as if produced 
in the tube of the stethoscope, j>ectoriloquy is said to be present. Pec- 
toriloquy is most frequently met with over superficial cavities, which 
freely communicate with bronchial tuljes* Like bronchophony, it is 
sometimes present over solid portions of lung, and is therefore not a cer- 
tain sign of a cavity. This physical sign is also often to be recognised 
over a pleuritic eflfusion, and perhiips more frequently when the effn- 
sion is serous than when it is purulent. 

JEgophony is a peculiar modification of bn>nchophony, in which the 
voice resembles the squeaking of a PuncJi and Judy exhibitor or the 
bleating of a goat. The voice is higher pitched and shriller than that 
coming from the patient's mouth, and has often a ti^mulous or jerky 
character. It is best heard in cases of moderate pleural effusion on 
appljring the ear near the angle of the scapula ; but true segophony is 
not a common phenomenon. The name, however, is often given to 
ordinary bronchophony poasessing a slightly nasal twang ; this might 
be termed nasal bronekopbonj. 

Eesouaiice of the cong^h or ciy may be of value in the absence of 
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Called also " dry 
and moist 
crackling/' 



other signs. Thus in auscultating the chest of a restless screaming 
infant, when the breath sound-s, for obvious reasons, are difficult to 
appreciate, a ringing bronchopbonic cry is suggestive of hepatisation 
of the underlying lobe. 

Adventitious Sounds. — in most diseases of the lungs and pleurae, 
at some part of their course, the respiratory mmmur is accompanied 
by certain adventitious sounds, which are known as rhonchi, r&les and 
friction sounds. These may be grouped as follows : — 

ElLonclii or dry souiids. 

1. Boiioro\is or !ow-pitched t hone hi. 

2. Sibilant or high-pitched rhonchi. 

EUles or moist soimds. 

1. Cxepitatioa. 

2. Bubbliog rSles. 
( Small bnbbliDg or subcrepitaat riles. 

(i.) Simple. I Medium bubbling or ftubmucous rAles. 

' Large bubbling or mucous rAlee. 
(2.) Metallic or con- I Small metallic or crackling rMes. 
sonating. Medium . . | 

I Large „ „ 

*'Laennec's dry crepitant r^les with large bubbles." 
Pleuritic fnction. 

Ehonchi, sometimes called dry rales^ are musical continuous sounds, 
which accompany inspiration and expiration. They may completely 
obscure lioth breath sounds, and may be audible away from the patient. 
They are classed as sot^orous and sibilant. The former are low-pitched^ 
cooing or snoring sounds ; the latter are high-pitched, and of whistling 
or hissing character They are produced by the jmssage of air though 
a bronchial tube which is narrowed at some pointy the constriction 
being due (i) usually to the presence of viscid mucus; (2) to swelling 
of the bronchial mucous membrane; or (3) to contraction or compres- 
sion of a bronchial tube, the iirist occurring in asthma, the last some- 
times in aortic aneurysm. 

Crepitation. — This term is applied to vei7 fine sharp moist sounds 
heard during inspiration, usually towards its termination, but not 
during expiiation. They may be imi tailed by rubbing a lock of hair 
between the lingers close to the eiir, or by rubbing the moistened 
thumb against the forefinger. Crepitations are unifoim in size, and 
are unaffected by coughing. They are typically met with in the first 
stage of pneumonia ; also over cedematous or collapsed lung (see 
"Collapse rale,'* p. 164). The last condition indicates their nature, 
namely, that they are due to the sudden expanaion of alveolar walls 
glued together by viscid secretion. 

h 
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Priction Sounds. — In health the gliding of one pleural surface over 
the other is silently performed, but any unevenness of the opposed 
surfaces, or the deposit of morbid matenal lietween them, ia liable to 
produoe friction sounds. These vary from the slightest grazing sound 
to loud creaking or crackling. They ai-e commonly i^entricted to a 
small area of the lower half of the chest in the latei*al region, or near 
the lower angle of the scapula. They may accompany both inspiration 
and expiration, but as a rule they are pi'^sent only towards the end 
of inspiration. They are hsH continuous than rules, often occur in a 
series of jerks, are uninfluenced by coughing^ and are strengthened by 
a deep inspiration, and sometimes by pressure of the stethoscope on 
the intercostal space. They are usually associated with a stitch-like 
pain, with enfeebled breath sounds, and with diminished movement of 
the affected aide. The friction sound disappears before the advancing 
fluid, but is again audible, and often with greater intensity, during its 
subsidence. The loudness of the sound beai's no relation to the amount 
or condition of the exuded lymph. Besides lymph, the sound may be 
caused by the presence of miliary tubercles, of false membnines, and 
even by increii^ed vascularity and dryness of the pleural surfaces. 
Friction sounds are occasionally produced by the movements of the 
heart, and are then audible when the patient holds his breath. Ex- 
tensive friction sound over the riglit side may occasionally be produced 
by inflammatory products between the liver and diaphragm (perihepa- 
titis), and moi^ rarely also on the left side from perLsplenitis, 

Amphoric Echo. — This is a peculiar metallic sound, similar to that 
produced by blowing into an empty bottle or jug. For its production 
a large aii'- containing cavity is necessaiy, but the presence of liquid is 
not essential. It may accompany the breath sounds, the voice, cough 
and rales, or even the cardiac sounds. It occurs in cases of large 
cavities in the lungs, and in pneumothorax ; in the latter case the 
amphoric quality is given to the bronchial breath sounds by their 
passage from the collapsed huig through the pleund air cavity, which 
may he quite closed. This echo too sometimes accompanies the car- 
diac sounds, and in such a case may be generated by a gas-distended 
stomach. 

Metallic Tinkling is a clear, ringing, liighly metallic single .sound, 
which is best imitated by letting drops of water fall on the surface of 
a little water in a decanter. It occurs along with or alternates with 
amphoric echo, and its explanation and associations are the sjime. 

The Bell Sound.^If the stethoscope be applieil over a pneumo- 
thorax or other large air-containing cavity while the side is percussed 
by two coins, a sound is produced which closely resembles that heard 
at a distance from an anvil struck with a hammer. When this bell or 
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pflj"etit This is the variety met with in the early stage of broncbitiF. 
It consists chiefly of mucus ami a few cells. Mucous expectomtion is 
generally followed hy a more opaque variety at a later stage of the 
illness. 

2, Fnmlent. — The expectoration consists chiefly of pus, and is green- 
ish-yellow in c^olour. This variety is met with in cases of empyema 
bui-Kting into the lung, in pulmonary abscess and in tubercular cavities. 

3. Muco-purulent* — This is the most common variety. Its characters 
are interraediat-e between mucous and purulent expectoration ; it is 
really a mixture of transparent mucous and greenish -opaque purulent 
i^putum. 

Mucous, muco-puruient and purulent sputa are met with in the 
successive stages of bronchitis ; mucous during the acute stage, muco- 
purulent and purulent in the advanced stages, or at the commencement 
of convalescence* 

4, Berous. — The expectoration is a thin frothy -looking fluids which 
consists principally of serum. This variety occurs in cedema of the 
hings, and sometimes during or fifter tlie operation of paracentesis of 
the chest. In the latter case the sero-albuminous expectoration may 
be very copious, and the associated cough very troublesome, 

5. SanguineoUB.— Blood may be expectorated in the form of streaks 
or clots, or it may be intimately mixed with the sputum. When sudden 
and profuse haemorrhage into the air passages takers place, large quan- 
tities of pure blood may be coughed up. 

The Quantity of sputum is sometimes very great. Thus in bronchi- 
ectasis large quantities may be brought up at one time. Pus passing 
suddenly into the bronchial tubes gives rise to profuse purulent expec* 
toration, ns in cases of empyema bursting into the lung, or in cases 
of pulmonary abscess, tubercular cavity, abscess of the liver or medi* 

tinum discharging their contents into the bronchial tabes. 

Tlie Odour. — In gangrene of the lung the expectoration and breath 
have a peculiar, intensely pungent and foetid smell The sputum is 
usually very fcetid in bronobiectasis, bronchorrhcea, and often when 
derived from pnlmonary cavities or abscesses. 

Casts.- — In plastic broncbitisj and occasionally in acute cix>upous 
pneumonia, fibrinous casts of the small bronchial tubes are found in the 
sputum. 

In diphtheria fibrinous shreds or pieces of membrane are sometimes 
expectorated. 

In hydatid of the lung and in hydatid of the liver, which has burst 
into the bronchial tubes, daughter cysts, not unlike empty gooseberrj' 
skins, are sometimes coughed up, wliile scolioes and hydatid Itooklets 
may Ido found in the sputum on microscopical examination. 
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4. ITlcemtive affections of the larynx, trachea, or bronchi. 

5. In pneumonia the expectoration at first may be scanty and colour- 
leas, but it soon aj>Kumei3 a rnsty colour, whicli is characteristic of the 
disease. At this stage the sputum is almost airless and very tenacious, 
and adheres firmly to the vessel. The colour is due to dissolved hfemo- 
globin, and to the presence of a small number of red corpusclea 
Sometimes the sputum is grass green, probably owing to the conversion 
of hopmaglohin into bilirubin, and afterwai'ds into liiliverdin. At a 
later stage the expectoration increases in amount ; it becomes more 
watery and yellowL^b or greenish in colour. 

6. Hemoptysis sometimes occurs in blood diseases, as purput^a, or in 
diseases in wbich there is a mai-ked haemorrhagic tendency, such as 
hfcmorrhagic small-pox. 

7. In yoyng healthy pei'sone, hflemoptysis occasionally occurs, and 
the patient may recover completely without the appearance of any 
subsequent symptoms of lung disease. 

8. Since the days of Hippocrates, a relation has been supposed to 
exist between hemoptysis and menstruation, and a few rare cases have 
been recorded on good authority of vicarious menstruation in this form. 

9. Sir ^Vndrew Clark has called attention to a form of recuriing 
hsemoptysis in arthritic subjects. The patients are over fifty years of 
age ; the disease is not followed by pulmonary changes, and rarely ends 
fatally. 

10. Blood from tbe nose may trickle down the throat and be ex- 
pectorated, and so simulate hiemoptysis. Also blood in the expectora- 
tion is sometimes due to htemorrbage from the gums. 

In chiTmic pneumonia with destruction of lung- tissue, and in ceilain 
cases of aneurysm, the intimate admixture of blood and sputum gives 
nse to a dark expectoration resembling prune juice. 

Sometimes there is considerable difficulty in deciding whether blooil, 
especially if large in amount, is coughed up or vomited, ie.^ whether 
the case is one of hsemoptysis or hsematemesis. Blood from the lungs 
is usually brighter red and more frothy than that from the stomach. 
The latter is often mixed up with pailially digested food, and is usually 
acid in reaction, whereas expectoratetl blood is alkaline. But an exa- 
mination of the chest and abdomen, as well as a careful consideration 
of the history and other asj>ects of tbe case, are often necessary before 
a diagnosis can be established. 

TubePCle Bacilli. — The examination of the sputum for the tubercle 
hadllus in cases of suspected tubercular disease is of the gi-eatest 
importance in practical medicine. By the presence of these bacilli in 
the sputum, the diagnosis of tubercular disease can be definitely settled 
in an early stage of tbe disease, when the physical signs and symptoms 
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would not justify a positive diagnosis — i.e., at a time when the pros- 
pects of a cure by treiitment are the greatest. Hence the student 
should become thoroughly well acquainted with the method of exanjiua- 
tion for tul>ercle bacilli, 

Franfeel-Gahbett's 'i& one of the most convenient and reliable 
methods. By means of a pair of forceps, a email piece of sputum m 
taken from a vessel containing the expectoration and placed on a cover- 
glass, which has pre vio ugly been well cleaned. It is best to take a bit 
of the thickest and most purulent portion of the sputum. The sputum 
ia spread over the cover-glass, and then a second well-cleaned cover- 
glass is places! on the first. The two are rubbml together so as to 
obtain a thin uniform layer of sputum, spread out between the cover- 
glasses. They are then separated, and a thin layer of sputum is thus 
obtained on each cover-glass. The cover- glasses are then dried over 
the dame of a spirit-lamp or Bun sen's burner, the surface on which 
the sputum is spread being kept upwards. When quite dry they are 
pjissed rapidly three times through the flame of a Bunsen's burner or 
spirit- lam p. They are then floated on a magenta solution in a watch- 
glass or capsule, the side on which the sputum is fixed being in contact 
with the fluid. Tlie strength of the solution is as follows i — 

Magenta t gramnie. 

Absolute alcohol lo cc. 

5 per cent solution o£ carbolic acid . . 90 cc. 

The solution is warmed until vapour is given off freely, but it must 
not be heated to the boiling-point 

The cover-glasses should remain in this solution for about four 
minutes, and should then be washed in water for a second or two. 
They are then floated (the surface on which the sputum is spread being 
downwards) in a solution of methyl-blue and sulphuric acid, or a little 
of this solution may be dropped on to the sputum- covered surface of 
the glass slip. 

The methyl-blue and acid solution has the following composition : — 

Hetbyl-blne 2 grammes. 

25 per cent, solution of sulpburic acid . too cc. 

After staining for one minute, the blue solution is washed away 
thoroiighly with water ; the cover-glass is dried and mounted in Canada 
balsam. 

Precautions, — i. It is desirable not to place too large a piece of 
sputum between the cover-glasses ; otherwise almost the whole of the 
sputum is squeezed out when the cover-glasses are rubbed together. 

2, In drying the cover- glasses, it is well to hold them in the fingers, 
for if held by forceps thei^ is a danger of the specimens getting too 
hot and becoming charred. 
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3. When the cover-gUisses are placed on the carbol-magenta solution, 
it Ls well to see that they either float perfectly or sink to the bottom. 
If floating with half the cover-glass above the niirface and half below, 
a hne of deep red stain is formed on the cover-glass, which is diflicult 
to remove, 

4. After staining in the methyl- blue solution, the cover-glasses should 
he thoTOUghly well washed in water; but befoi*e mounting in Canada 
bcilsam they mn.st be perfectly dry. 

5. In mounting the specimen, it is well to avoid using too mnch 
Canada balsam, for an excess of balsam surixjunds the cover-ghiss as a 
raised rim, and is liable to be smeared on the objective of the micro* 
scope. Xylol balsam is very useful for mounting the specimen. 

This method of staining is exceedingly convenient, and can be carried 
out in a few minutes. 

In order to avoid any risk of self-infection from the tubercular 
sputum, the fingers should be thoroughly cleansed as soon as the 
specimens are prepared ; also it is advisable to bura the sputum when 
it is no longer required for examination. 

By this method of staining, at fii-st all parts of the cover-glass pre- 
paration are stained red with the cnrbol-magenta. The acid in the 
second solution removes the red stain from everything except the 
tubercle bacilli, other structures being blue from the action of the 
methylene blue. No other bacilli stain reil in this way except those of 
leprosy. Under the microscope, tubercle bacilli appear as smal! slender 
rods 1,5 ^14^3.5 pt in length, they are slightly curved, and sometimes con- 
tjiin clear spaces which do not stain in the same manner as the rest 
of the bacillus ; hence tubercle bacilli often have a beaded appearance. 
Their presence is a certain indica.tion of tubercular disease. Their ab- 
sence, however, does not prove the absence of tubercular disease. It 
sometimes happens that tubercle bacilli are only discovered in tlie 
sputum after repeated, prolonged and careful examinations. 

It is well to remember that the presence of tubercle bacilli does not 
necessarily indicate a fatal termination of the diseasa Cases of com- 
plete recovery sometimes occur, even after tubercle bacilli have been 
found in the sputum in great numbers. Moi'eover, the number of 
bacilli present in any specimen cannot be regarded as an indication of 
the degree of severity of the disease. 

Tubercle bacilli are present in all formn of acute and chronic pul- 
monary tuberculosis, but in miliary tuberculosis of the lungs, accord- 
ing to von Jakschj they are always absent from the sputum, which 
resembles that of acute catarrh. 

Another method much in use is that of Ziehl-Neelsen. In thi.s 
method the specimens are prep;ired and stained in the carbol-magenta 
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'm HetllodL — ^A nmiol method is described bj Biedert iw 
hmalli when these orgaxusms are pteseat only iit 
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for loberele badlH.] One tablespoonfnl of the spatum 
ihonm^j with two tablespoon fnls of water and foar drops of 
•oda Bolotlon added. If the mlxttire is verj thick, eight drops 
Lj be added, bat too much caustie soda most be avoided, otherwise 
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the atamtng of the bacilli is impaired* The mixture is then boiled and 
sitrfed with a glass rod, until a moderately thin limpi^t fluid is ob- 
♦^itltii Four to six tablespoonfuk of water are then gradually added. 
Tll« ioid is placed in a urine glass having a conical bottom, and allowed 
to stand two days — ^not longer. The fluid is then decanted until a 
sediineot of about J-j cm, only remains, and this is examined for 
tobmele bacilli in the usual way. If there is any difficulty in causing 
the sediment to renmin adherent to the cover-glass, a small portion of 
the original sputum or a little egg albumen may be added. It is well 
to allow the cover-glass to remain in the magenta solution (Gabbett*d 
mothml) II littlf longer than usual when staining the sediment. 

ElflStlC Tissue. — Osier gives the following method, which was 
demonstmte^l to lum by Sir Andrew Clark. It depends upon the fact 
**thiit in almost all instances, if the sputum is spread in a sufficiently thin 
layer, the fragments of elastic tissue can be seen with the naked eye. 
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The thick purulent portions are placed upon a gla^s plat© 15 by 15 
eentimeti-es, anJ flattened into a tliin layer by a second plate 10 by 10 
centimetres. In tlvia compressed greyish layer between the glass slips 
any fragments of elastic tissue show on a black backgix^und as greyish - 
yellow spots^ and can either be examined at once under a low powei% 
or the uppermost jnece of glass is slid along until the fragment is 
exposed, when it is picked out and placed upon an ordlnaiy microscopic 
slide. Fragments of bre^id and collections of small globules may also 
present an opaque white appearance, but» with a little practice, they 
csin readily \ye reoognised. Fragments of epithelium from the tongue 
infiltrated with micrococci are stil! more deceptive, but the microscope 
at once siiovvs the ditFerenee." Instead of the glass plates, two large 
microscopical slides may be used. 

In order to detect elastic libi-es, Fen wick boils the sputum with 
ciiustic soda. Tfie sputum is mixed with an equal quantity of caustic 
fioda solution (20 grains to the ounce of water). The mixture is lx)iled 
in a glass beaker, being well stin^d with a glass rod. As soon as it 
boilsj it is poured into a conioil glass, and four or five times the amount 
of cold distilled water is added. Any lung-tissue sinks to the bottonij 
and may then be I'emoved by a pipette and examined microscopically* 

Elastic fibres occur in tubercular lung disease, pulmonary abecesBi 
and rarely in gangrene. Their presence indicates destruction of lung- 
tissue. It is said that in gangrene the elastic fibres are often de- 
stroyed by a ferment formed in tb© gangrenous parts. 

Elastic fibi-es are slightly curved, generally exiubit a double contour, 
and, when coming fi'om the lung alveoli, often show a branched alveolar 
ari'angement. 

V. Jaksch points out that elastic tissue may be introduced with food^ 
and so find its way into sputum. Hence the mouth ought to be washed 
out carefully after food, and the sputji discharged at meal-times ought 
to be separated from those to be examined for lung-tissue. " It is only 
when the bundles of elastic filtres display the alveolar arrangement 
that we can be certain of their origin in the pulmonary alveoli, and it 
is only then that they possess any sure diagnostic signiticance" (v. 
Jaksch). 

Curschmann's Spirals and Chareot-Leyden Crystals,— In 

cases of asthma the s[»utum often contains yellowish and greyish masses. 
The former consist of degenerated pus corpuscles with octahedral crystals. 
These crystals are identical chemically with Charcot's crystals, which 
are found in semen, in bone-marrow, and in the spleen in leucocy- 
thsemia. The grey plugs consist of spiral threads^ some of which can 
he recognised by the naked eye, othei-s only by the microscofie. These 
spirals are casts of the smallest bronchi ] they often present a brilliant 
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band in the middle of the spiral. The spirals and crystals are expec- 
torated during the early period of an attack of asthma, and cannot, as 
a rule, be detected after a day or two. 

THE EXAMINATION OF THE LAETNX. 
LAEYNGOSCOFY. 

Bt THOMAS HARKIS, M.D. (LoND.). RRCP, 

It is a very common experience in the throat department of a hospital 
to see a student proceeil at once to make a laryngoscopic examination 
withoot having paid careful attention to the history of the case, with- 
out havin^^ considered the general appearance of the patient, and 
without having examined the neck, the interior of the mouth, or the 
fauces. He makes, in fact, a series of mistakes^ one of the most important 
of which is that he does what everj^ specialist should carefully guard 
and watch against doings viz., beooming a specialist without having 
first allowed the general condition of the patient to occupy his attention. 
In the second place, by omitting to consider carefully the history and 
the symptoms of the case, he runs a great risk of wrongly interpreting 
any morbid appearances which he may find — in other words, of making 
a wrong diagnosis with all its attendant evils. And thirdly, he pro- 
ceeds to make the most difficult part of his examination at once, and is 
apt to forget to make the easy examination of the neck, of the interior 
of the mouth, and of the fauces. By such a procedure he is prone to 
omit the examination of parts which are open to direct and easy obser- 
vation, parts where lesions may be found which may be of the greatest 
importance in making a correct diagnosis of morbid laryngeal appear- 
ances. 

Too much stress can scarcely be laid upon the above points, because 
such a procedure is so apt to lead to a wrong conclusion. The appear- 
ances pi^esented by the larynx in different diseases may be very similar : 
so close may be the resemblance, that, by considering the laryngoscopic 
appearance alone, we may be unable to diagnose between several 
diseases. Conditions may be present elsewhere than in the laiynx, the 
recognition of which may very materially aid us in diagnosing tlie 
laryngeal lesion. I have seen a student proceed at once to make a 
laryngoscopic examination without having first paid any attention to 
the fauces, which have been the chief seat of the disease, and presented 
unmistakable evidence of syphilis. The discovery of a syphilitic lesion 
on the fauces or tongue may help us very much in the diagnosis of a 
laryngeal contlition. The consideration also of a history of the pre- 
vious existence of cough, with possibly an attack of hsEmoptysis having 
occurred before the symptoms of the lar}Tageal lesion for which the 
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patient happens to consult us, may be of the utmost importanoe. 
Because, although laryngeal phthisis is in the advanced stage, as a rule, 
ea;sily diagnosed, in the early istage it is often difficult of I'ecognition. 
A history of symptoms of phthisis would make us attach much moi« 
importance to certain changes in the larynx than we should feel justi- 
fied in attaching to them if they occurred in an otherwise healthy 
peraon who presented only the symptoms and signs of larjmgeal 
disease. 

We should fii^t obtain from our patient a short history of his 
troubles, which will guide us in our future examination of the case. 
Whilst obtaining this^ we note the character of the voice, whether it is 
natural, husky, or in any way altered, and also the presence or absence 
of dyspncea. 

In the second place, we take a general view of the patient, and then 
direct our attention more especially to the nostrils, to the orifice of the 
mouth, and to the condition of the neck 

Thirdly, we proceed to examine the interior of the mouth and the 
fauces. 

Lastly, we make our laryngoscopic examination. 

When obtaining the history of the illness from the patient, we notice 
whether there is any 

Alteration of th6 VoiC©, — The voice is, as a rule, more or less 
altered in lax-yngeal lesions, but the degree of the alteration bears no 
relation to the severity of the laryngeal affection, as we may have a 
very marked and serious affection of the larynx without any appreci- 
able altei'ation of the speaking voice* It follows from this that the 
fact of the voice being un alter eii is no reason for not examining the 
larynx, where the detection of a laryngeal lesion might help in the 
elucidation of the case. Thus cases of pai^idysis of one vocal cord, from 
pressure upon a recurrent laryngeal nerve by an aneurysm, &a, are 
commonly associated with marked alteration of the voice, but complete 
unilateral recurrent laryngeal paralysis may exist with a natuial 
speaking voice. Also in the serious affection of paralyses of the ab- 
ductors of the vocal cords, the voice is commonly but little affected. 
Furthermore, there may be very extensive disease in the larynx at its 
upper part, where it does not involve the true vocal cords, and yet the 
voice may not present any mai'ked alterations in character. 

These instances will suffice to show how very misleading the voice 
is as an indication of the pj^esence or absence of a laryngetil lesion. 
Wherever a complete clinical examination is called for, the fact of the 
voice being unaltered ought never to be a plea that it is therefore not 
necessary to make a lar}'ugosct»pic examination. 

DyspncBa and Laryng^eal Stridort— At the same time as we 
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note the character of the voice, we also have an opportunity of noticing 
the presence or absence of dyspno&a. Dyspnoea of laryngeal origin 
depends upon the obstruction to the passage of air through the I1113 tix, 
but the degree of laryngeal stenosis necessary to produce dyspnoea 
varies very considerahlj'^ in different individuals, apart from the size 
of the larynx and the cause of the stenosis. It is remarkable how 
great a degree of stenosis may exist in some people without causing 
very great difficulty in breathing. In many cases, before proceeding 
to a laryngoficopic examination, we may form an idea as to whether the 
dyspnoea which is present is or is not of laryng&^l origin. Laryngeal 
dyspncBa is commonly noisy, being accompanied by more or less stridor, 
e8i>ecially during inspiration. As a rule, it is also associated with an 
alteration of the voice. There are, however, some important excep- 
tions to both these statements. Thus we may get vei^ marked stridor, 
closely resembling that due to a laryngeal lesion, in cases of obstruc- 
tion to the tmchea, as from the pressure of an intrathoracic aneurysm 
or a mediastinal tumour, &c. 

The reaemblanc© between the stridor due to laryngeal obstruction 
and that due to obstruction to the trachea even low down, may be so 
close that, apart from a laryngoscopic examination, it is impossible to 
say what is the immediate cause of the dy spncea. In cases of laryngeal 
obstruction^ the larynx, as a rule, makes a much greater descent during 
inspu'ation than is the case whei'e the ti-achea is the s^eat of tbe ob- 
struction. The larynx, however, even in healtlxy individuals, varies so 
much in its excursions during deep respirations, and there are so many 
exceptions to tbe above rule, that the rule itself is not one to be relied 
upon. The fallacy of relying upon an alteration in the voice as an 
indication of dyspnoea being of laryngeal origin has already been called 
attention to in the case of paralysis of the abductors of the vocal cords, 
where we may have marked dyspncea without altemtion of the voice. 

Cougfh. — In obtainiug the history of the case, we may also have our 
attention directed to the presence of a cough. The character of the 
cough in diseases of the larynx varies consideral>ly. In some cases its 
character is suggestive of a particular laryngeal lesion. The term 
*' croupy *' cough is commonly applied to that form of cough which is 
sometimes heard in membranous inflammation of the larynx, but it 
may also be frequently heard in children who have a simple^ non- 
membranous laryngitis. The peculiar metallic quality of the cough 
heard in some cases of paralysis of one vocal cord — and, from tlie most 
frequent cause of such a paralysis, termed sometimes the " aneui-ysmal 
cough '^ — is also worthy of note. It is, however, to be remembered 
that in many cases of paralysis of a vocal cord, the cough, if present, 
has no spcchil characters, and also that a cough very similar to that 
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above mentioned may l^ present in some cases where no laryngeal 
panilysis of any kinil exists. 

Another important considei^tion in connection with the existence of 
a cough in cases of slight lesions of the larynx, pharj- nx and fauces is 
the necessity of being qnite certain that the cough ii> really Jue to the 
changes in the throat, and not to a more serious, though possibly early, 
aflfection of the lungs. This warning appears .specially necessary be- 
cause we so frequently see cases of phthisis where the cough, and often 
also haemoptysis, has been put down to quite insignificimt changes in 
the pharynx or larynx, whilst the much more serious pulmonary tuber- 
culosLs has been overlooked and valuable time lost. 

Before proceeding to describe the method of examination of the 
larynx, it is necessary to say a few words on the means of illumination, 
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ItiQ. a?.— LuTD^oicopic Lamp and Bracket. The head-piece hai ft unlTenal movemeDt 
roiiud thtf Incandencent giullgliit. 

and of the instruments which are necessary for making the laryngo- 
scopic examination. 

Methods of Illumination. — We may use various forms of light 
for the examination of the throat. The best light for all purposes is 
sunlight, but unfortunately it is too often not available for oiu* use. 
When, however, it can be employed, it should be preferred to any other 
form of light, as it is not only an intense light, l>ut a pure white one. 
In the summer months esj)ecially it may frequently be employed by 
placing the patient with his back to a window having a suitable aspect, 
and reilecting the rays of sunlight from the forehead mirror, just Jis 
when we m*e employing gas or other ai'tificial light In such cases care 
must he taken that the sun's rays are not brought to a focus direct 
upon the uvula or soft palate, as such a procedure would naturally result 
in injury to those parts. 
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Gaslight is the illumination which we most frequently employ in 
towns for throat examinations, A very good light can be obtained 
from an ordinary Ai'gand burner, a better from an incandescent gas- 
light, but a more satisfactory one still is deiived from either of these 
in front of which is placed a bull's-eye glass condenser. There are 
many forms of such kmps in the market ; the one represented in the 
preceding illustration (Fig, S7) will be found a very convenient one» as 
it not only gives a good white light, being fitted with an incandescent 
gaslight (Welsbach), but the head -piece has a universal movement cap- 
able of revolving round the light on both a horizontal and vertical axis, 
so that the rays can be more easily directed than in many throat-lamps, 
which are usually not provided with both these movements. 





Fto. 8S.— portable oil Lamp, 

A, in position for laryngviaci^pic examinatiofi. 

E, in puBition lor mkruflctbpic work. 



In the count ly, where gas is not aviiilable, and for bedside work in 
the town, an oil lamp has to be employed. A small poilable lamp for 
this purpose, which is also a very good lamp for microscopical work, 
is represented in the above illustrations (Fig, ^^). 

For those who have much throat-work to do, aji oxy-hydrogen light 
will be found of gi^at service, or, where an electrical installation is 
available, a focal electric lamp with a bull's-eye condenser will be found 
most satisfactory. 

Position of the Patient and of the Examiner* —Whichever 

form of light is u.sed, the patient should be so placed that the light is 
close by the side of the head, about on a level with the mouth. It is 
not a matter of great importance as to which side of the patient the 
light ijs placed. 8ome prefer the light on one side, others always work 
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with k on the other. It appears, however, somewhat more advan- 
tageous to have the light on the patient's right- band side, because we 
are tlien able to make any application to the throat, or perforna any 
manipulation with the right hand, without placing that hand in the 
rays of light, and so obscuring the view of the throat (Fig. 89), 

Reflectors and Laryng^eal MirrOPS. — Forehead reflectors can l3e 
obtained mounted on a spectacle frame, on an ordinary stuff head-band, 
or l>etter on a steel spring head -piece. Various formes are shown in 
the accompanying illustrations (Fig. 90 A, b, c, d). 

The reflector, whichever form is chosen, should be arranged over that 
eye of the observer which is nearest to the light; thus, if the light is on 
the patient's right side, the laryngeal reflector should be placed over the 
observer's left eye. The reflector should also be so placed that when 
the light is directetl into the patient's mouth, the observer 1ms a clear 



ItlKk 89.— PtMltiaii of Fatietit,, Examiner and Lamp when maklug a 
Laiyngoscoplc ExamlDatlon. 

view through the hole in its centre, and can examine the tlii*oat with 
both eyes^ 

Attention should first be given to the examination of the neck, and 
the external parts around tlie orifice of the month and the nostri!a We 
note in doing so whether the larynx is i?ym metrically placed, w^hether 
there are any enlarged glands in the neck or old scars, and whether 
there is any tenderness of the various regions on palpation. After so 
much of the examination has been made, the patient is directed to 
open the mouth, and the interior of that cavity and the fauces are 
inspected. If the tongue is at all in the way, one of the laryngeal 
mirrors will be found to make a convenient spatula to place upon the 
tongue whilst the fauces are examined, *^Oie impoitance of carefully 
examining the mucous membrane of the mouth and the fauces, before 
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ferent-sized mirror can be fitted readily into one handle (Fig. 90 f). 
In oi-der thoroughly to examine a larynx, it is usually necessary for the 
patient to protrude the tongue, which is then carefully held outside by 
the examiner or by the patient, a small napkin, towel, or handkerchief 
being used for this purpose. 

Method of Examination*— -The patient protrudes the tongue as 
far as possible, and a small napkin or handkerchief is then folded round 




Fjo. gj.-iAjtfr Eichhorsf.) 



Fig. <32.^Afl&r Eithhortt) 



its tip, and the organ held either by the patient or by the examiner 
between the thumb and fij-st two fingers of the left hand (Fig. 89). 
In doing this it is necessary for the beginner to l>e warned against 
squeezing the tongue too tightly, and especially against pulling it too 
vigorously forward. If it is pulled firmly forwai'd, a good deal of pain 
is caused, and the under surface is readily wounded against the sharp 
lower incisor teeth. 





YtQ. 91.— PftmljiLi of CrlcoAryticiioMel 
FuhUcL INMltloii ut Vocftl Cordii dur- 
iug Iniplrttion. {After Sichhorgt.) 



¥lQ. 94.— HoalUiy Lanrngefil 1 range durittg 
Phonitlotu (A^fffr Eifhh&rtt,) 



The handle of the laryngeal mirror should be held between the thumb 
and first two fingers of the right hand exactly as a pen is held (Fig. 89). 
It is then warmed either by holding it over the lamp, taking care not 
to heat it sufficiently to damage the mercurial coating, or by dipping 
it into hot water. Uefore passing it into the mouth, it must always be 
tested on the back of the examiner's hand to see that it is not too hot. 
We next pass the mirror along the dorsum of the tongue, the ailv«r«d 
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face of the mirror being held parallel to its dorsum, and not at right 
angles to it, until the soft palate is reached, when the min-or is turnetl 
so that fche reflecting ^surface is directed towards the exiimioer, and the 
uvula displaced slightly upwards and backwaixls, sufficiently for the 
interior of the larynx to become vi^sible (Fig. 91). The posterior 
pharyngeal wall should not be touched by the mirror, if it can be 
avoided, as such a procedure often occasions retching, and renders the 
examination of the larynx moi-e difficult 

The beginner in many cases will only see the base of the tongue, the 
epiglottis and the horns of the larynx (Fig. 95), and will iind it probably 
necessary to alter the angle at which the laryngeal mirror is held 
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Fro. 95.— C^/lt^r Eichhor»L) 



Fie. q6,—(J/Ur Kkiiharsi.) FoftitloQ of jwrti in 
the Lairngufioopfc Image. r»fi^tk l^leftk. 



before he is able to obtain a view of the interior of the larynx. Sup- 
posing, however, a view of the larynx is obtained, the various parts, 
commencing from above with the epiglottis, should be observed in a 
systematic manner. After the parts have been examined whilst at 
rest (Fig. 91), the patient should be directed to take a deep inspimtion, 
and whilst this is being done the observer should notice whether the 
cords become slightly more sepamted, as they ought to do in health 
(Fig, 92), or whether they tend to become more approximated, as 
happens when there is paralyses of the abductors (Fig. 93). After- 
wards the patient should b© directed to phonaiej and the best plan is 
for him to attempt to sing a high-pitched " E." By that means the 
observer nob only obtains a more completo and perfect view of the 
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krynx, but is able to see whether both cords move perfectly, and 
whether they come into apposition along their whole length (Fig. 94). 

As will be undei-stood from the laws of reflection, the laryngeal 
image as seen in the mirror is at first somewhat confusing. Whilst 
objects on the right and left in the larynx ai-e seen in the mirror on the 
patient's right and left respectively, and appear, therefore, unaltered 
in position, those parts situated anteriorly, such as the epiglottis, are 
seen at the upper part of the minor, whilst tbose parts most posteriorly 
sitnated appear at the lower part of the mirror (Fig. 96). A very short 
expeiicnce, however, of laryngoscopic work is sufficient to accustom the 
student to the I'elation of the parts a^ they are seen in the mirror. 

Immediately the examination is completed, the throat miiTor ehould 
be thoroughly washed in some disinfectant solution, 1 in 20 carbolic 
acid being suitable for this purpose, so as to avoid any risk of infecting 
another patient with syphilis, tuberculosis, or other contagious disease. 
A separate handkerchief or mouth-napkin must, of course, be used for 
each patient, or a good plan is to use small pieces of linen or cheap 
cotton mateiia], which can be subsequently burnt. 

Some of the Difflctilties connected with Laryngoscopy,— 

Tbe Ijeginner must be prepared to spend a considerable time at laryn- 
gofloopy before he is able to see the larynx in the majority of cases 
which he examines. In some cases it is a very easy ami simple matter 
to obtain at once a perfect view of the interior of the larynx, whilst in 
other cases the most expert observer may have considerable difficulty 
in olitaining a satisfactoi'j' view of the parts* There are different 
causes which contribute in different cases to this ditHculty. 

Some people have throats which are so irritable that it is scarcely 
possible for them to allow the ohaorvei- to place the throat mirror in 
position before they commence to retch. When a difficulty in the 
examination arises from this cause, it is advisiihle to withdraw the 
mirror from the mouth and to wait a few moments before reintroduc- 
ing it. The difficulty may also be ovei-corne by directing the patient 
to take a series of veiy short respirations, to pant, whilst the cxamina- 
tion is being proceeded with. Often such a plan will he successful if 
the mirror is not kept too long in the throat at each examination. If 
this fails, the local application of cocaine, either in the form of a 
lozenge, ^ or as a 10 per cent, solution applied hy means of a brush to 
the thi-oat, is the best way of overcoming the difficulty. With cbildi-en 
it may be quite impossible, even nftcv the application of a solution of 
cociiine to the throat, to prevent the retching, and in such cases we 

1 It ii* well to bear in mmd that the majority of cocaine lo«eng«a in the market 
have no anEBsthetising effect ; the cocaine appeara to be frequently, in some way, 
destroyed in the preparation of the coin pressed tableta now bo generally in uae. 



t$2 



EXAimrATIOlf OF THE RESTXRAItJBY SYSTKM. 



Iinf e to (^emiiil wfth th« exumlnatkro despite the retdiin^ mud to trj 
to oblda A i^faBpiM of the UtyBX between the miKCumwm ■fwrwiie 
ixmififlknii of llio tiinMit. 

Thia of thu mofit f recent impedimentA to obt&iniDg a perfect Ttev 
of tho Wrynx !» the position of tbe eptgiottia, which not nnfrequeatfy 
l\m fiMrlj flut oTer tho oriBce of the laiynx, and renders it imposablo 
to Mi more th^n its hornn (lee Fig. 95)* In some of the cases wbero 
Uio epiglottis is not lying extremely horizontal, this difficult j may be 
Ofenpeine by pbcing the throat mirror as far back in tbe pharynx as 
|KjN^ihf4% and altering tbe angle at which the mirror is helcL Fre- 
(Umiily nlmt the attempt of the patient to sing a high-pitched " E " is 
v#»ry f^lTef^timl in giving a view of parts which are not otherwise to be 
Roc^ii, The protniRion fif the tongue as far forwards as possible by the 
jiritiont n\w> imMihts the object in view. If these plans fail^ as in many 
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VMi gf.^Th« yjirlinii Nniiifii Htt^tclUHl tn Uw IMrTcrcMit PnrU of the Laryngoftcoplo Iine^, 
tn tckiiutiu; K, r)tl|fUiUli ; /', j.hiiryiix; V, vjilleculla ; K glottia; L.^., true voc»l cords; 
h¥.»., fnUf viNNil lonU: S,M., ■tiiui Horipigni; S, »rt[liigv of Sanioiitil; W, of Wriabem; 
^Kk till Hi ]tli(fitiiiilH. 
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I wlunv Uh^ opigliittis is very horizon tally placed they will do, then 
it is ath*iB4ihli^ to paint tlie fauces and the epiglottis with a solution 
of ©uciunr, and to iiiiH^haiucally elevate the epiglottis. A very good 
eliflhli>r. and *.nw wliit^h is gonenilly availiible, is a stiff gum elastic 
catheter. \MnUt the jwtient holils his own tongue, the throat mirror 
la held in (H^^itiou by the observer with the left hand, the catheter is 
held in the right and passed into the thix>At, and over the upper 
bonier an^l ^x^terior surface of t tie depressed epiglottis^ which is then 
gently raised imlil a Tiew of the larynx can be obtained* Instead of 
4 eittieler e iMnrngsel so^md makes a veiy good epiglottis elevator. 

An enUffed uvula not tmfrw|nently presents some impediment to 
eblftlliinf It good mw of the larynx* and is best overcome by the 
man^xmml of the largesl^siied Ikroai minor, Knkiged tons^ cm 
llie elker huA^ mcessatMie Uie enpfeyment of a small mirror. 

Tl» fii»ei|Hd otjed of Uie {kwmI dinplcr is to teech tbe method 
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which it is advisable to pursue in making an examination of the throat 
and larj'nx, and especially to show the importance to the beginner of 
proceeding with such an examinntion in a careful and systematic 
manner. It would be beyond the scope and intention of the article if 
any attempt were made to describe in detail the api>earances met with 
in tbe various affections of the throat and larynx. It k advisable, 
however, to consider briefly certain morbid appearances, but more with 
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Fio. 93,— Larynx with Ita Mnacles, fmni kte- 
hlnJ, E, tpitrlnitis witli th«? cushlou (H); 
C,W., cart. WrisbergiJ ; C.S., i.nrt. Sanlo- 

{Lamkn* nnii StirUnff*) 



Fio, 99,— Miifitlt* ami Ntrvcft of the Lnrynx* 
O.h., n» liydiileuui; M.ih.or., mii8L\ thy- 
reo-arytonoidcUA ; M.ct%ar,p,, muse, trlen- 
arjtasuolcleiu puaticUB; M.rr.arJ,^ ijju»u. 
crioo ' arytJcnoJaeiiB lAtemlli} ; J/, rr, fA., 
mine, crico * thyrctldeoa ; X. lar. r^*e, v., 
nerr, 1ar>'ng€iis recarrtiiifl. {Londou af%d 
Siitluiff} 



a view of still further impressing upon the student the necessity of 
educating himself to observe the diffei^nt parts of the throat and 
hirynx in a systematic manner, than to try to teach the appearances 
which enable us to diognose any particular case. 

Normal Laryng^oscopic Appearances,— The various names 

attached to the different parts of the larynx, us seen in the laryngeal 
mirror, will be better le^irnt by a consideration of tbe foregoing diagram 
(Fig. 97) than by any lengthy description. 
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The two illustmtions (Figs. 98 and 99) show most of the important 
muscles of the larynx, and will serve to refresh the memory of the 
student who is not engaged in anatomical and physiological work. 

Morbid Conditions of the Larynx. — After having obtained 

the history from the patient, and noticed his general appearance, the 
condition of the neck, and the interior of the month and fauces, we 
proceed with the examination of the larynx in the manner above 
described. 

Our attention is first dii'ected to the colour of the parts presented 
to view in the throat mirror, and we note the coloui^ of the varioun 
parts, proceeding in a systematic manner from above downwards, 
first observing the epiglottis, then the ary-epiglottidrean folds and the 
horns of the larynx, then the external walls of tlie laiTnx, including 
the false cords or ventricular bands, the posterior wall of the larynx, 
the true vocal cords, and lastly so much of the trachea as is possible 
in the particular case. In some instances we may be able to see the 
bifurcatiun of the trachea and the orifices of the main bronchi 

Colour. — We note the colour of the various parts, and rem em lie r 
that the colour of the mucous membrane of the larynx varies not only 
in different regions of the organ, but in different individuals. 

The true vocal cords, as a rule, stand out prominently and conti-ast 
markedly in their colour with other parts of the larynx. They are^ 
as a rule, pale, almost perfectly white, but in some individuals the con- 
trast between the colour of the true cords and that of other parts of 
the larynx is not so great, and tlie cords nia^- present a con^^iderable 
amount of redness, without being in a pathological condition, without 
warranting us in describing the lar3'ngeal mucous membrane as hvfier- 
lemic, or in a state of inflammation. An unusual pallor, an anaemic 
condition of all parts of the larynx, may be fonnd in cases of general 
anemia, hut we must remember that a pallor of the lar3*nx is vei-y 
common in the early stages? of tuberculosis of the organ, and that this 
is commonly associated with a paleness of the mucous membrane of the 
soft palate and phar^^nx, and with a prominence of the small venules on 
the otherwise anseniic parts of the fauces. 

A morbid redness is seen in simple congestion or in inflammation of 
the larynx. On the surface of the mucous membrane of the larynx 
we may lind flilferent forms of secretion. One of the most common 
is a simple mucoid or muco-punilent secretion, which is often deeply 
charged and coloured black with inlialed cjirhonaceous matter, an 
appearance frequently seen in simple laryngeal catairh. In other cases 
a more purulent secretion is visible, and in rarer cases a fibrinous or 
necrotic membrane, as in membraneous larj-ngitis, or as in diphtheria 
of the larynx. 
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TMckeniiig and Tumours connected witli the Larynx.— From a con- 
sideration of the coloiu' of the mucous membrane we pass to notice any 
thickening of the different parts, again proceeding in our observation 
in a systematic manner from above downwards, and noticing each ])art 
in tura. It is in connection with thickening of the mocoos membrane 
that the greatest variety is met with in laryngeal diseases, and the 
greatest difficulties are found in interpreting the appearances^ We 
note not only the seat of thickening, but whetlier it ia a localised one 
or passes gradually into the suiToundiug mucous membrane* The most 
typical loc^discd swellings are seen in the benign growths^ the simple 
polypi^ which project to a greater or less degree into the interior of the 
larynx. These are commonly multiple, and are most frequently found 
to spring from the trne cords (Figs. loo, loi, A. and Z?.). It is to be 
remembered, however, that occasionally single and localised growths 
are not benign, but that malignant disease in its early stage may take 



Vto. to<x— SoHtary rapilloma growias 
from the left tme vocal cord, {Aftfr 
Burttelt.) 



A, a 

Fig. Toi. 
A. Solitary Lnryn^&al Polypiw Bprlngiiig frtmi tlii! 

right voL'&l conJ. 
/?. Dlll^. lUidng plioiiAtion. 

{Aft^r Lennox Bi'otrni',) 



that form. We have also to be careful not to mistake the edge of an 
ulcer for a new growth, a mistake which can he readily made. It is 
not very uncommon to meet with cases where even experience<J laryn- 
gologists have a difficulty in determining whether an apparently localised 
swelling is an actual new gi^owth or only the upper edge of an ulcer. 
This difficulty will be readily appreciated when it is imdei-stoo+l that it 
is often impossible by any nieans to obtain a view of the base or floor 
of a laryngeal ulcer. Often the only part of an ulcer which can be 
seen is its upper edge, and if this is very much thickened and stands 
out prominently into the interior of the larynx, it may have a very 
close resemblance to a new growth, This deceptive appearance is pro- 
bably now^here in the larynx so frequently met with as on the |K)sterior 
wall of that organ, and in that position we have constiintly i^i be on 
our guard against mistaking the edge of on ulcer or a simple inJlam- 
matory thickening for a true new growth. 
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The posterior wall of the krjDx Is a not uncommon seat of ulcemtions. 
or inflammatory thickenings, whilst it is a much rarer position in which 
to find any form of new growth arising. 

In connection with any local thickening or apparent new growth in 
the larynx, it is important to also note whether the vocal cord a move 
perfectly on phonation. Cases of primary malignant disease usually, 
but not invariably, are associated at even an early state of their 
development with a fixing of one or other of the vocal cords. 

XJlcers of the Larymx— After observing the colour of the mucous 
membrane of the larynx and the existence or non-existence of any 
thickening, we note the presence or absence of any ulcerations. 

In the larynx a very great \rariety of ulcerations occurs, and it would 
take too much space and he otherwise undesirable to give all the points 
which are of importt^nee in iliagnosing one form of laryngeal ulcer from 
another. It may be stated^ however, that it is necessary to notice 
whether we have one or more ulcers, the position of such, the character 
and colour both of their surfaces and their edges, and whether they are 
or are not associated with much surrounding infiltration of the mucous 
and sub- mucous tissues, and whether such inliltiTition presents a pale 
or hyperremic appearance ; and lastly, whether the true cords do or do 
not move during phonation. 

All the^e points may be of importance in coming to a conclusion as 
to the cause of the ulceration ; for example, whether it is tubercular, 
syphilitic, or malignant, 

Tulicrcular ulcers in the hirynx pi*escnt a great variet}'^ in their 
appeai'ance, and some of the most difficult laryngeal cases which we 
meet with for diagnosis are those where it is a question of a lesion 
being tubercular or otherwise. Usually the tubercular laryngeal ulcer 
occurs in a multiple form, several existing in different parts of the larynx. 
Each ulcer is small and of a greyish appearance, and may be seated 
any whei*e in the larynx, but the most common positions are the anterior 
aspects of the posterior w^all, the prooessua vocales, the posterior ex- 
tremities of the true coi^s, and the ventricular bands. Tubercular 
ulcers are usually associated with a marked pallor of the laryngeal 
mucous membrane, and frequently by considerable infiltration of their 
surrounding parts. 

The axivanced cases of tubercular larynx with the swollen pale ary- 
epiglottidtean folds^ on which are numerous small greyish superficial 
ulcerations, scurcely admit of being mistaken for any other affection 
(see Figs, J02, 103, 104). It is, however, in the earlier stages of 
tubercular disease of the larynx that difficulties so commonly pres^ent 
themselves^ and in those cases the greatest attention should be paid 
not only to the appearances of the laryngeal lesion and the parts of the 
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larynx, but to the previous history, family history, general appearance 
oi the patient, and the condition of the other organs of the body, 
especially of the lungs. 

It is always best to err on the safe side, to give a guarded prognosis 
and opinion of a larj'ngeal lesion where the local appearances are not 
(X^nclusive of it being tubercular, but where the family historyj previous 



FlO, i!02.— Tubercular Larynx. Thh^keiiiiig of 
the EpIgluttfH nud Ary Eplglf itUdttnn Fold*, 
the Hght side T>eiii« nvtre ftlTectvd Uiim Uie 



Fig. 103.— TubereiilwrLatynJt. Hiiullftrto, 
but more adv^anccd Han, that ahown 
In Fifif. I02. (A/ter Burnett) 



history, or present state of the patient are such ns to warrant a belief 
that the laryngeal lesion may l»e tubercular. 

Syphilitic ulcers in the larynx, except the early lesions appearing as 
Buperficial erosions or mucous plaques, are frequently solitary, are of 
considerable size, usually much larger than the tubercular, and caust^ 
considerable destruction of tissue. They may be seated anywhere, 
attacking most frequently the epiglottis. They are commonly associated 



Fio. fo4.— ExteniJro Tubercular ino0mLton of the LoiytiK. (A/ter Lmnox Brovme.) 

with much redness rather than with pallor in their immediate neigh- 
bourhocwl. 

In considering the possibility of any laryngeal ulcer being malignant 
or otherwise, it ia to be remembered that usually in carcinoma of the 
larynx, it is not in the early stage of the disease that the ulceration 
chie^y attracts our attention, ro much as the thickening and swelling 
of the part attacked l>y the disease. The frequency with which, even 
in an early stage, carcinoma of the larynx causes a iixing of one or 
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other vocal cord has already been referred to, and ib a point of im- 
portance in the diagnosis. 

Some Laryngeal Paralyses. — After we have noted the colour of the 
krjngeal mucous membrane, the presence or absence of any iswellings 
or ulcenitions, it is a good plan to tell the patient to take a deep 
bi'eatb, and to note whether the vocal cords Income more widely eepa- 
rated, as they should do in health (see Fig. 92), fi-om the action of the 



yuh 105, Via. 106, 

Piijm1jr»l» of Uie Left RecunreMt Lurj'iigt'al Nerve> Laryneoooopic Image diuiiig Lufpiratlciti 
(Fig. 105X fttid during phontttlon (Fig. io6). (AfUr Eiekhirrgt,) 

posterior crico-arytaenoid musclee. When those muscles are paralysed^ 
the cords ai-^ even at rest more closely approximated than in health, 
and instead of their separating on a full inspiration being taken, they 
tend to come nearer together (see Fig, 93), and hence to produce both 
laryngeal Rtridor and dyspncea. 

After taking a deep iospiration^ the patient is told to say " E,'* and 
we notice whether both cords move and become perfectly approximated 





Flo. 107.— Pmralyiif of Liolh Tliyn>-4rjt»<; 
nofilel loleruL {A/Ur EiekkarM,) 



Fig. toS.— PamlyiiB of both AtytetioideJ Pn«. 
lid. iAJfer Ei€hh9nt,} 



in their whole length. We may lind that one cord is tixed, does not 
move on phonation, hut that the other cord crosses over the median 
line and comes more or less perfectly in contact with it This is seen 
in paralysis of one recurrent laryngeal ner\*e (see Figs, 105 and 106). 
Or the cords on phonation may leave an oval space between them, as 
seen in paralysis of both thyro-ai^ticnoidei interni (see Fig, 107), or 
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whilst the cords come into contact in the greater part of their length, 
the postexnor third of the glottis remains as a trianguUir opening 
during phonation (see Fig. 108), bs in paralysis of the arytaenoideus 
muscle. We may get a combination of the two latter paralyses, giving 
the appearance seen in Fig. 109. 



^^ 



flO. 105.— Parulysln r^f both Tliyronrytir- 
nMti Inierni and Ar>'ta>i]iiklci Postlci. 



FIG. I ro.— The Tnctien and the ilkpcniugi of the 
Mmi Brtuichl {After Kichhorntf,) 



After observing the movement of the vocal cords, we conclude our 
examination by noticing the condition of so miicli of thfi interior of 
the trachea os is visible. The extent of the trachea which can he 
»een varies in different individuals. In favourable though somewhat 
rare cases, we may see the bifurcation of the trachea and the oj^enings 
of the main bronchi (Fig. no). 
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Ik studying disefise^ of the circulatory system, we cannot fail to be 
struck with the inconstancy of any definite relation l>etween symptoms 
and physical signs. Tim presenco of certain physical signs enables us 
to assert the existence of heart disease, but furnishes us with compara- 
tively little information as to the gravity of the complain t^ — as to the 
effect of a particular lesion on the condition of the patient. Tliree 
classes of causes illustrating the varying degree in which symptoms and 
physical signs are correlated may be distinguished. 

I. Cases where the physical signs of disease of the heart or arteriee 
are unmistakable while general symptoma are entirely absent. Ex- 
amples: (i.) An applicant for insurance has had good health and feela 
quite well, but, on listening to his chest, a loud diastolic murmur is 
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biftrd ovor ilm utmiiam, and tbe upex beat is a little stronger than 
nJitttrAl TU9T^ it Cdrtainl^ aortic regurgitation, but the leakage is 
probfibly Mlif(ht| undf at tmj rate, i» fully compensated by the slight 
deg i'(*i« of i»y[M*rtro|>liy of the left ventricle. (2,) A gouty man of forty 
b ax&mijmdf iiuil t}jo rigiility and tortuosity of bis brachial and radial 
Atimitm atfurd iHidifH't t*vulonceof arterial degeneration. Me feels and 
Apptftrt to W quit* wislli hut, although young in years, his hold of life 
lOUMt be ragnrdfkJ ah precarious. Perhaps one day a degenerated cere- 
bral littery nipturen, and death speedily results from cerebral haemor- 
rbage* 

II, due* In which physical aigne and other objective manifestations 
i)f c!Ard{AC diseoiie, as dropsy^ are associated with various subjective 
pbi'iKimonni rut pain, palpitation,, shortness of breathj &c% Example : 
IliMmflo of tUn mitral valve with insutHcient compensation. 

III. C/Ases in which general «ymptom« are dominant, physical signs 
of ranlhic ilisoiiRo being alight or absent Examples : (i.) Septic endo- 
i'arjitm. Thi' Hjmptoiiis of this disease may closely resemble those of 
pyaimiii or of typhoid ftn'or. Them is much constitutional iUstiirbance, 
pyrexia of romittcnt or intermittent type, while sooner or later embolic 
fleiluroH occur, A physical examination of the heart may i^veal val- 
vular diaeaao without evidence of cardiac enlargement, or merely a 
distiirbAiioo t»f the frequency or rhytlmiical action of the heart. {2.) 
Anginik pectoris. This disease is characterised by paroxysmal attacks 
of intense pain in the chest, together witli a sense of impending death, 
but these symptoms are not mcc^arilt/ attended by any physical signs 
of eerdtac disease. 

live net^siiity for an adequate consideration of symptoms is par- 
ticularly manifest in connection with the relative importance of lesions 
of the valves and muscular tissue of the heart. A slight valvular 
lesion may give rise to a lou<l murmur but produce no appreciable 
ellwt on t\m cjirdiao muscle, whoi'eas a severe valvular lesion will 
quiokly lead to dilatation and hypertrophy of the heart. Bat as long 
as till) cardiac enlargement is merely compensatory — that i^, as long as 
tbe muscular hyi>ertix)phy is able to cope with the valve defect — there 
nooil not l>e Any decided circulatory disturbance. Circulatory disturb- 
Auc<s however^ soon becomes promioent when compensation fails, and 
its syuiptoms give ns far more Taluable information with re^^ird to the 
condition of the heart than mere physical signs. 

Uenc«v ^ laYest^Ung a case of heart disease, we must endeavour 
lo make out nol onJ^ what part of the heart is di^ased, but what is 
llie oondition of the circulation ihrough the heart For a heart may 
be OQPsiderab^y diseased, and yet, if the circulation through it is 
fHropetly iaaiiilaiaed» the patient's condition^ for the time being at least. 
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is satisfactorj, and there will be but few, if any, of the symptoms of 
cardiac disorder. 

It is, tben, to symptoms of cardiac failure that we would here draw 
the student's attention. The cardinal ones are dyspncsa, dropsy and 
congestion of the liver. These symptoms indicate weakness of cardiac 
muscle, whether this occurs as a i-esult of a severe valve lesion or in- 
dependently of such lesion. In the latter ca«e the weakness may be 
due to fjiilure of muscle power. 

DyspllCBl^.— -One of the first indications of cardiac failure is shortness 
of breatbj which is at first experienced by the patient only after making 
exertion. In advanced cases dyspnoea becomes constant, and the 
patient is obliged to sit up in bed and bring iuto use the extraordinary 
muscles of respiration. This orthopn^ea is often associated with great 
restlessnci^s, especially at night, and the patient is frequently unable 
to obtain more than a few snatches of sleep. Sometimes the breathing 
assumes the Cfiej/ue-Sioles iijpe^ and then symptoms indicating con- 
siderable cerebral disturbance are often present. 

Dropsy. — The dropsy resulting from heart disease usually begins in 
the feet and gradually extends upwards. It may involve the serous 
membranes^ giving lise to ascites, hydrothorax and hydro-]iericai'dium. 
As a rule, the face and eyelids are sparad, except towards the end of a 
<sase, when it muKt be admitted that the kidneys are usually, though 
not always, implicated. But it needs tcj be borne in mind that cardiac 
dropsy is often very widespread, and sometimes pi-esents peculiarities 
as regards localisation. Caprice of localisation may lie fi'equently 
observed in cases of alcoholic dilatation of the heart. Thus the neck, 
arms, and upper part of the trunks or the back and scrotum, may be 
considerably swollen when the legs are coniparatively or even entirely 
spared. 

Congestion of the Liver.-— An enlarged tender liver, as a result of 
passive congestion, is a prominent feature of cardiac failure, whether 
this be secondary to valvular disease or occur primarily in consequence 
of muscle failure. In some cases of alcoholic dilatation of the heart, 
hepatic enlargement may partly depend on interstitial hepatitis, but 
that it is commonly due to passive congestion is clearly shown by the 
rapid rliminution in the sue of the liver when the circulation becomes 
restoi'ed. 



AITATOMICAL RELATIONS OF THE HEART. 

Irregularly conical in shape, the heart occupies an oblique position in 
the chest ; the broader end or base is directed upwards, backwards, 
and to the right, and extends vertically from the level of the fifth to 
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and the left border by the left ventricle. The highest poHion of the 
heart is formed by the left auricular appeodix, which lies Id the second 
intercostal space, close to the left inarg'in of the sternunL l*he lowest 
portion corresponds to the sixth costal cartilage. 

The portion of heax't uncovered by lung is shown in Fig, 82, and 
the line " c» d,*' which marks the boundary of the com piemen tid pleural 
space on tbe left side, indicates the extent to which the superficial car- 
diac area may he diminished in size during a deep inspiration. 

In childmn, the heart, as well as the diaphragm and the lower edges 
of the lungs, stand about a rib higher than in the adult. The heaH, 
too, is relatively larger in the child, and has a wider connection with 
the anterior chest- walL 

In old age^ the heai-t occupies a lower and more horizontal j>ositioD 
than in the aduh.. This is partly due to cainliac enlargement, and 
paitly to emphysema. 

As regards the two large arteries which spring from the base of tbe 
heart, it ia to be remembei^d — 

(i.) That the pulmonary artery approaches the surface most closely 
at the thii'd left c^irtilage, while the aorta is most superficial at the 
second right cartilage close to the sternum. As sounds generated at 
the orifices of these arteries are best heard at the cartilages named, the 
second right has been named the aorlk cartilage, the third left the 
pu Irmman/ cmi ilage. 

{2.) That the transverse portion of the aortic arch commences at the 
junction of the upper edge of the second right cartilage with the 
sternum, and crossing behind the lower half of the manubrium, passes 
do'^^Tiwards and backwards, to end in the descending portion of the 
aortic arch at the lower border of the left side of the fourth dorsal 
vertebrfi. 

(j, ) That the descending portion of the arch of the aorta is in 
contact with the left side of the body of tbe fifth dorsal vertebra, and 
at the lower end of this vertebra terminates in the descending thoracic 
aorta, which itself ends in the abdominal aorta at the level of the 
twelfth dorsal vertebra. 



INSPECTION AND PALPATION, 

The chief points to be observed are : — \i.) The condition of the veins 
at the iXK>t of the neck and over the surface of the chest. (2.) The 
condition of the Urge ai-teries, especially of the carotids, subclavians^ 
brachials and radials. (3.) The condition of tbe chest-wall in respect 
to undue prominence and pulsation of the parts in front of the heart and 
its great vessels. 

N 
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Venous Distension. — The degree of visibiHty of the jugular veins 
varies considerably in different healthy indivi duals, especially with 
regard to the stoutness or leanness of the body. In the former condi- 
tion they may be quite invisible, in the latter their form and colotir 
may stand out *livStitictly. Distension of the jugulars indicates obstruc- 
tion to the flow of blood into the right ventricle or in some part of the 
pulmonary cbcuit. Thus it i.s a marked feature in cases of dilatation 
of the right ventricle^ as a i-esult of bronchitis and emphysema or of 
mitral disease, and in cases in which the superior vena cava is com- 
pressed by a mediastinal tumour. In congenital cyanosis jugular dis- 
tension often reaches an extreme degree. 

Associated with fulness of the veins at the root of the neck there is 
often distension of the veins of the upper part of the chest, as well as 
of those of the head, net'k and arms. When thei^ is much obstruction 
to the return of blood to the he^irt, the venous distension of the upper 
part of the body become^j extreme^ and is associated with oedema. 
In such cases the face, neck, chest and arms are greatly swollen, 
and present a dark purplish appearance, Tlie condition is a more 
common result of a solid intra-thoracic growth than of an aneurysmal 
tumour. In connection with undue prominence of superficial veins on 
the surface of the chesty it may be mention pd that a band of purplish 
venules is not uncommonly seen across the lower part of the thorax 
quite apart from disease. Its most usual position is a little above the 
costal margin ; it extends as a continuous band from one side to the 
other, cmssing the middle line at the level of the xiphoid cartilage, and 
IB usually better developed on the left than on the right side. Its sig- 
nificance has not been determined, but it is certainly met with in many 
inilividuals who appear to be in perfect health. 

Venous Pulsation, — Slight pulsations along the jugular veins may 
be occjisioimlly observed without thei'e being any grave disturbance of 
health, as in simple ana^miu. They are best observed on the right side 
of the neck. The patient should be recumbent^ with his head thrown 
slightly backwaiTls and to the left. To distinguish venous fi-om aiterial 
pulsation, the finger should be laid very lightly over the lowest part of 
the distended vein; then, if the pulsation cease, it is obvious that it 
occurred in the vein itself; whereas if the pulsation contioue, it is 
evidently arterial. Further, if while the finger still compresses the 
vein, a finger of the other hand be dmwn upwards along the vein in 
order to empty it from below, then, on removing the finger from the 
root of the neck, the vein^ in cases of venous pulsation, will be seen to 
till from below^ eitlier gradually or quickly, according to the degi-ee of 
incompetence of the tricuspid orifice, provided that the venous valves 
are themselves incompetent. In order to time venous pulsation, it 
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Khould be observed in relation with the heart*s apex beat or with the 
pulsation of the left carotid. The recent obserYations of Kinger and 
Sainabnry, and of Mackenzie have shown the importance of determining 
not only the time of the venous pulse in relation to that of the cardiac 
systole, but also the size and dai*ation of the waves produced in the 
vein by the contractions of the right auricle and ventricle. For the 
following account the author is indebted to Dn Mackenzie, who has bo 
ably investigated the bearings of this important subject : ^ — 

** Under certain conditions which produce dilatation and engorgement 
of the right heart, a backward movement of the blcx)d is induced in 
the veins near the heart. This backward movement is chiefly mani- 
fested in the veins of the neck — external and internal jugulars — but 
it may rarely extend to the superficial veins of the head, trunk and 
extremities. The appearance of this * venous pulse/ as it is called, 
varies very much in different individuals. Daring one cardiac revolu- 
tion but one wave may be appai^nt, and its time of appearance depends 
on whether it is caused by the systole of the auricle or by that of the 
ventricle. On the other hand, there may be distinctly j-verceptible two 
waves, or several occurring with such rapidity that their appearance 
resembles dancing vibrations. Yet each of these smaller movements 
can be distinctly attributed to a definite cause when a graphic recoi"d 
of them is obtained simultaneously w^ith a standard time, such as the 
arterial pulse, carotid, or radial, Tliii^ object is attained by means of 
the clinical polygraph. This instrument consists of two portions, a 
sphygmograph combined with a phlebography The phlebogi'aphic pai-t 
consists of a small lever and tambour, the tambour l>eing connected by 
india-nibber tubing with a small shallow cup called a "receiver/ The 
receiver, laid over any pulsating part in such a manner that com- 
munication with the outside is prevented by the close adaptation to 
tbe skin, readily conveys the movements to the tambour. By means 
of a light stem tlie tambour is fixed to the upright bar that supports 
the lever of a Dudgeon's or von Jacquet's sphygmograph. By suitable 
movements the lever of the phlebogi^aph can be made to vv^rite on the 
same paper and at the same time that the sphygmograph inscribes the 
movements of the radial pulse. In this manner such varied movements 
as apex beat, carotid pulse, jugular pulse^ and liver pulse can be 
graphically recortled at the same time as the radiiil pulse on an ordiaary- 
sijsedsphygmogi'aph paper, as in Fig. 112. With these vaiied movements 
thus recorded, the interpretation of the venous pulse becomes a simple 
matter. It is assumed tbat the pulse in the jugnlar veins appeara at 
the same time as that of the carotidf and the difference in time between 

* Dr. Mackenziv's pAp^rs tkTe publiftfaed in tht; Journal of Palholoffy and BaeietHaloffy^ 
1S92-94, 
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the cfiroiid and radial pulses being noted^ the events pi^eceding and 
following it am \^ attributed to the known raovemtjnts of the heart* 
On account of the proximity of the jugular vam to the cju-otid arteiy, 
the tracing of the venoue puln© very fi*equently cannot be obtained 
quite free from the ahock communicated to the instrument by the 
carotid pulse. Thii* wave is therefore frequently present in the tracing, 
lis in Fig. 112^ where the wave (r) ig due to the airotid impact, and is 
called the *ifrferml trave,* It is to be noted that it is abseut from the 
liver tmcing. Taking the wave (c) as the time of the carotid pulse, 
the wdvc (h) preceding it cjin only he due to the systole of the auricle; 
hence it is called the *^ auricular vrtre.* After its systole the auricle 
passes into diastole, dilates, and sucks in the blood from the veins. In 
consequence of tliis, the hitherto distended vein quickly empties, and 
this emptying is represoDted in the tracing hy the great fall called the 
^aurieulat' depreiimmf* the line of descent being interrupted by the 
shock from tin* carotid artery producing the arterial wave (r). A point 
of greiit infi^rest is the miinner in which this auriculnr depression is 
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terminated. This depression being caused by the diastole of the 
auricle, will cease when the distension of the auricle is completed. In 
health, when tlie tricuspid valves are competent, the distension of the 
auricle will Im accomplished by the blood from tb© veins alona Bat if 
the tricusjud valvew are incompetent, then the auricle will fill fi-onj 
blootl being i^oured in from two sources^ namely, from the venffi cava*, 
and back from the ventricla Hence it follows that the greater the 
incompetence of the tricuspid valves^ the earlier will the auricle £11, and 
the sooner will the tiurieulnr depression in the venous pulse be termi- 
nated. This termination is therefore practically due to the appearance 
of a new wave, * the venlricuhtr.^ As this new wave increases in size, 
the time occupied hy the auricolar ilepression diminishes, and in this 
manner we obtain an idea of the amount of tricuspid incompetence. In 
Fig* 112 this ventncular wave is represented by a' and a. The division 
of this wave into two parts occurs in this wii^e. The auricle being fiJIed, 



INSPECTION AND PALPATION, 



197 



and the ventricle still contracting, the blood is poured through the 
incompetent tricuspid orifice and forced hack into the veins^ giving rise 
to the fii-st part of the ventricular wave (the size of the wave being also 
increased by the stasis in the veins). When the pulmonary valves 
chm, the blood that has, hitherto been escaping frcrm the ventricle by 
the two orificeis (pulmonary and tricuspid) m sudderdy checked in its 
escape through one orifice by the closure of the pulmonary valveii At 
the moment that this happens there will be an increased How through 
the other orifice, and it is marxifested Ijy an increase in the size of the 
ventricular wave of the venous pulse. Thus the interruption on the 
ventricular wave between a' and a is therefore the signal of the time of 
closure of the pulmonary valves. Tlie diastole of the ventricle succeed- 
ing, the blood again pours from tlie miricle and from the vein, giving 
rise to the depression between the waves a and ft, which is therefore 
called the ventriculai- depression* This is followed by the systole of 
the auricle ainl the production of the auricular wave, and so the series 
of events begins to i-ecnr. 
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*^ The venous pulse thus described is that characteristic of * functional * 
dilatation of the hearty as in chlorosis, pregnancy, debility, &c. It may 
also be due to the dilatation consequent on organic disease of the heart. 
Inasmuch as the auncle is fairly eihcient, and its mov^ements are those 
chiefly reflected into the veins, this form of pulse is called the * auri- 
cular form ' of the venous pulse, to distinguish it from the * ventricular 
form,' This latter is merely a more advancetl stage than the former, 
in which the tricuspid incompetence has been so gieat that the auricle 
has become over distended and paralysed, so that it no longer reflects 
its movements in the veins. In such cases the ventricular wave is the 
only wave present, and is due to the direct com muni cation between the 
ventricle and the veins. In such cases we have but one gi'eat wave — 
the ventricular — synchronous with the caratid pulse, as in Fig. 113, with 
one greiit fall— the ventricular depressioa — due to the diastole of the 
ventricle. On the top of such a wave thera is frequently a notch, signi- 
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nificant of the closure of the pulmonary valves iti the manner already 
explained. Stages intermediate between these two forms and the pas- 
sage of the auricular into the ventricular can occasionally be demon- 
strated by continnoiis observations in individual cases. Tlie liver pulse 
fehows practically the Kame featui^es, presenting an auricular form of 
pulse and a ventricular form. The liver pulse never occurs unless there 
is some organic lesion of tlie heart, and is never present from mere 
fnndlonal dilatation. 

** In chixinic mediastinitis there is sometimes an additional depression 
in the pulse due to the sudden diastole of the ventricles permitting a 
retxiund of the costal cartilages which expands the chest and sucks the 
blood in from the veins^ 

** Inasmuch as the venous pulse is the outward and visible sign of 
increased venous pressure, and as there is a distinct relationship be- 
tween the arterial and venous pressui^Sj the observation of the venous 
pulse serves as a very delicate guide in detecting variations in the blood 
pressure in certain cases. The venous pulse also ttifords instructive 
information concerning the movements of the different chambers during 
irregular action of the heart. When a record is taken simultaneously 
of the apex beat or arterial pulse with the venous pulsej a want of 
rhythm in the movements of the cardiac cjivities can in suitable ctises 
l:>e demonstrated.'^ 

Superficial distended veins on the front of the chest may occasionally 
be seen to pulsate in cases of tricuspid regurgitation. 

The ApteridS,^ — In addition to the pulse at the wrist^ which will be 
subsequently consideretl, some of the other superficial arteries of the 
body need to be c^u^fully exfimined, especially as regards the degrt*e of 
theii' pulsition and the condition of their walls. 

Pulsation of the superficial arteries is but little visible in health, 
except after great bodily exertion or in conditions of mental excitement. 
In many morbid conditions, however, it becomes a conspicuous feature. 
Thus thi-obbing of the carotids, subclavians and brachials is often seen 
in anaemia and in Graves's disease. The most extreme pulsation occurs 
in cases of free aortic regurgitation; it is most characteristically seen 
in large arteries like the eaix)tid8, but small ones like the temporals or 
facials also show pulsation. Marked arterial pulsation is often con- 
spicuous in cases of enlargement of the left ventricle, and especially 
when the walls of the arteries have loi^t their normal elasticity in conse- 
quence of degeneratii'e changes. 

Great attention should always he given to the condition of the 
arterial walls as revealed by palpation of the tem|)ora]^ brachial, 
radial, and other superficial arteries. The brachial is a conveuient 
and important artery to examine in this respect. The arm should 
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be bared and semiSexed at the elbow. Tben any undue pit)minenoe, 
tortuosity^ or unusual movement of tbe vessel may be observed, while 
the condition of its walls may be investigated by rolling it under the 
fingers, and by pressing them gently along the course of tbe artery. 
There may be uniform or irregular thickening — in the latter case, 
ind united patch as or calcareous plates may be felt, which are some- 
times ari-anged in a moniliform manner When there is considerable 
atheromatous degeneration, or when there is aortic regurgitation 
ajmrt from arterial disease, a distinct ** locomotive pulse " is often 
visible — that is^ considerable movement of the brachial artery accom- 
panies each cardiac systole* Rigid arteries stand out like cords, and 
their tortuosity is ajccentuated by each contraction of tbe heart. 

The arteries of the two sides of the body should be compared, and 
any want of synimetry carefully investigated. Thus unilateral pulsa- 
tion in the neighbourhood of the sternal end of the clavicle may be due 
to an aneurysm of the innominate artery. In such a case the pulsations 
of the carotid, subclavian and brachial arteries will be feebler on the 
right than on the left side. 

tJnsymmetrical pulsation also occurs in aneurysms affecting the 
transvei'se portion of the aortic ai'chj and mil he referred to again. 

The PpeCOPdia, or that portion of tbe chest-wall which overlies the 
heart, is formed by the third, fourth and fifth left costal cartilages 
with their adjoining intei-spaces and the adjacent piece of the sternum. 
In health the contour of this region does not differ from that of the 
corregponding portion of tbe right front. 

Undue Prominence or Bulging of the precordia as a result of heart 
disease is much commoner and more marked in the child than in the 
adult. It usually results from cardiac enlargement, rarely from peri- 
cardial effusion ; when the latter is considerable, the intercostal spaces 
may reach tbe level of their cartilages or even protrude beyond them^ 
the integuments then often becoming,' tcdematous. 

Depression or Retraction of the Precordia umy result, in I'are cases^ 
from absorption of fluids effused into the pericardial sac, or possibly in 
consequence of extensive pericardial adhesions. 

The Apex BeEt may be defined to be the lowest and outermost 
point of the heart's impulse which strikes against the chest- wall. 

In healthy adults the apex beat is seen and felt in the fifth left 
interapace, and well within the left nipple-line. Its extent is not 
gitmter than a square inch, and may Ije covered hy the end of the 
thumb. In persons with a short wide thorax the apex beat may stand 
in the fourth interspace ; also in children under ten years of age it i« 
usually found in the fourth space, and either in the nipple-line or 
possibly a little outside it ; in many old people it occupies the sixth 
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■kid dispUces the apex beat to the nipple- line or beyond it. Wbeo m 
pereoii lie0 tipoo the right side, it may disappear, or be perceptible to 
the right of iU normal poeition. Bodily exertion or nervous dtstmiH 
fttioe tends to increase ita strength and area, and the throbbings of tte 

ri^hl ventnHe mny be felt in tb»^ epi^striurn. 

Changres in the Position of the Apex Beat as a Result of 

Disease,— The apex beat is displaced upwards whenever the dia- 
phrmgm la raisedi as by abdominal tumours, ascites, or tympanites : in 
CMOS of ahfinking of the upper portion of the left long, as fnum chromic 
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pbthiBis; and in iK^rioaidial effimion. It is displaced downwards 
when the liiaphiiigm is depressed, as in emphyseniu or pneumothorax, 
when it is iisnally also feeble ; in anenryi«m of the aoiiie arch, and in 
hypertixjphy of the left ventricle. It is displaced to the right by left 
pneumothorax or by left pleuritic effusion. In such wises a axrdinc 
impulse, not usually the apex beat, may he perceptible even as far 
out as the right mammary line. Shrinking of the right lung also 
displaces the heart to tbe right of its normal position. 

It is displaced to the left by fluid in tlie right pleura, when the apex 
beat may be felt as far out as the mid-axillan^ line; and in enlarge- 
ment of the left ventricle. It is to be noted that effusions into the 
right pleura displace the heart far less than effusions into the left 
pleui^ 

The Strength of the apex beat is increased most markedly in 
hypertrophy of the left ventricle, a condition which commonly results 
from aortic or Bright's disease ; if it he strong enough to pusli forward 
the finger, exerting moderate pres*>ure, it is called ** heaving." It is 
also increased in cases of exophthalmic goitra 

Bimiiiutioii or Absence of the Apex Beat t^ccurs when the heart is 
unduly covered by lung, a.s in emphysema, or surrounded by fluid^ as in 
some cases of pericai'ditis ; or when its action is enfeebled in any way, 
as in fatty degeneration ; and sometimes in eases of tidherent peri- 
cardium. 

Extent and Position of the Cardiac Pulsation.— Inci-ease in 

strength of jtction in usually aeeompanied by increase in the area of the 
apex l>eat, and then often enough c*u-diac pidsation is not limited to 
the apex, but is felt^ as in a dilated hypertrophied heart, over the 
greater part of the precordia. But an extensive diffuse impulse is not 
neee^iiainly a strong one, antl may exist apart from a definite apex 
beat. Thus in pericardial effusion a weak wavy impulse may be per- 
ceptible in the thini, fourth and iifth spaces, and it is then often 
impossible to define the apex beat, or even to say that the impul.se h^is 
any point of maximum intensity. Also in enlargement of the right 
ventricle, and when dilatation greatly exceeils hypertrophy of the left 
ventncle, the true apex beat tends to disappear. Marked and exten- 
sive cardiac pulsation occurs when the heart is pushed forwards as by a 
tumour of the left lung or in the mediastinum. 

Epigastric PulaatioE is produced by any condition, such as emphy* 
Bema, which lowers the drnphi-agm, or which pushes the heart towards 
the right ; it is also a valuable sign of enlargement of the right ven* 
tricie, and hence of embarrassed pulmonary circulation. In the last 
daas af cases it is worthy of notice that the pulsation affects the 
mphaid eartilwje and adjacent left cartilages rather than the epigas* 
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trium : this is a distinction from pulsation of the liver, which is occa- 
sional !y present when there is great tricuspid regurgitation and is more 
truly epigastric, and from ptibation of the abdominal aorta. 

FnlsatdOQ in the Second Left Space is sometimes caused by a dis- 
tended puhnonary aitery or by dilatation of the conus arteriosus, 
especially the latter. 

Pulsation of the Eight Auricld is occasionally perceptible to the 
right of the sternum, and is significant of extreme distension of the 
right side of the heart. 

A Diastolic Shock accompanying closure of the pulmonary valves is 
sometimes felt in the sec<ind or third left space in chronic cases, where 
the pulmonary circulation is obstructed. 

Systolic Depressions. — It ia important to distinguish a falling in of 
the precordial region abore the apex beat from one perceptible at the 
apex bexit. The latter— that is, a systolic depression over the apex — 
signifies that the apical portion of the heart is adlierent to the chest- 
wall, and it is therefore a valuable sign of previous pericarditis. But 
the former condition merely indicates that the heart has a more ex- 
tensive contact with the chest- wall tlian normally; thus a falling in of 
the third and fourth intercostal spaces is not uncommonly observed 
duiing the systole of an enlarged and hypertrophied heart, or of a 
normal heart in cases of retraction of tlie left lung. 

A syiitolic, heaving, expansile pulsation of the chest-wall above the 
third rib is strongly indicative of aneurysm of the arch of the aorta. 
Sucii pulsation mainly affects the upper portion of the steiTium, when 
the transverse part of the arch is involved, but is situated to the right 
or left of this bone in aneiir}^sm8 of the ascending or descending por- 
tions of the aortic arch. Pulsation behind to the left of the spine may 
also rarely be observed in cases of aortic aneurysm. It must not be 
forgotten that pulsation to the left of the sternum in the second and 
third spaces is occasionally caused by enlargement of the infundibulum 
of the right ventricle. 

Slight aneui'^'smal pulsations are easily overlooked. Their detection 
is aided : (i.) By viewing the chest in profile as well as from the front. 
(2.) By pidpation, especially by the bi- manual method, the palm of one 
hand l>eing laid over the upper part of the sternum, while that of the 
other hand is laitl over a correspuuding area of the spine; then on 
pressing pretty firmly, a slight, deep-seated pulsation may sometimes 
Ije felt (3.) By tlie method of tmcheal tugging first described by 
Surgeon-Major Oliver, and since tuodilied by Dr. Ewart. The patient 
is seated in a chair with his head slightly thrown back. This may be 
steadied against the body of the observer, who stands behind the 
patient, and, placing the tips of the index fingei*s beneath the cricoid 
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cartilnge, exerts gentle upward pressure on tlie windpipe. Then if an 
Hneiirymn Ls so situated as to exert downward teiisioin on the trachea, 
the pufsation of the aorta is ti^nsrailted to tlie fingei^. The sensation 
is ititlier one of tugging downwards than of pulsation, and ocfurs with 
each systole of the heart. 

An external pulsating tumotir is appii*ent when an aneyrj^sm has 
eroded and perforated the chest-wall. The pulsating prominence is 
seen in t\w neighbourhood of the second or third right interspace in 
cases of aneurysm of the ascending portion of the arch, but on the 
lateral or posterior wall of the left che.st in aneurysms of the descend- 
in jt^- portions of the aorta. 

ThPills. — Of endo<!ardial thrills the presystolic apex thrill is the 
common est, arul is a valuable sign of mitral stenosi.**. 
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KlO. 115.— -Or. KwATt I l'J«M Mf Ellicltlii^ Trnchfal Tiig^iig. The oUhcrver iu luppnfefl to be 
MtuntUtii: bell in d tlie putifiU. (Satmmu) 

A BiaBtoHc apex thrill is also signiScant of mitt'al stenosis, but it 
may arcompany aortic regurgitation. 

Systolic thrills are occasionally met with in cases of mitral regurgita- 
tion and of aortic obstruction ; in the former condition the thrill is 
felt at the left apex, in the (alter condition in the neighbourhciod of 
the aortic cartilage. 

Friction Fremitus produced by the rubliing together of roughened 
pericardiad surfaces may be .systolic in time, but is usually both systolic 
and diastuiic. 

PERCUSSION. 

The portion of cardiac surfiice uncovered by lung and in direct contajct 
with the chest*walf, with the exception of a narrow strip of heai't l>ehind 




204 



EXAMINATION OF THE CIRCULATORY SYSTEM. 



tbe sternum, yields a dull note to gentle percussion. This is called the 
area of superficial or abfiolate cardiac dulness. In a health y adult it 
18 bounded alx>ve by the fourth left cartilage, to the right by tbe left 
margin of the sternum, and to the left by an irregular line passing 
downwaixlis and outwards from the sternal end of the fouitli cartilage 
towards the apex ; its lower limit cannot be defined with accuracy, 
the difference between cardiac and hepatic dulness being inappreciable. 




¥10. ii6,— The tleiir npuce iinUtiites Uit? iionjml ttiinU«uil(^iil wrun ol tlie heart, thv afteiisks 
umrking the Bpota where ptMciissirm, In tht? lUrwliuna iiultcRteilp first detecta the imlluence 
ol the uuderlyiog aolid H'tKaii n\Hm the luiiK re»(iiiKiie« ; in health (hiliieaa is luirdly ever 
deteetahle Ut the rijcht ol the Mteniiiiii. The *lot* nprea-ent the birnnndftrie* f>f jilHu>i*iiJiil 
diilD4»i. Exteuairm upwiirdA hidlcaUn^ perii-nrdial eiriisicjti. Extcualou U* the light iu- 
dlcsttnB^ eraliiJiiement of the right aiiriele. F;Ttt-T>s.i«iiii to the h'ft iiidksitins; tnhu-seiueiit of 
the left ventricle. (Street} 

In children the area of superticial dulness is larger; its upper 
boundary is in tbe tlurd intercostal space, and its left near the 
mammary line. In old age the ai'ea is smaller and somewhat lower. 
It is diminished by a deep inspiration. In stout persons with a short 
thorax and full abdomen a tympanitic note fram tbe underlying stomach 
tends to r>bscure the catdiac dulness. 

The Belative or De^p Dulness i^uires a fotxsible stroke upon the 
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finger, and cori'esponds approxioiately to the absolute size of the heart ; 
it reaches upwards as high as the thirtl cartilage, and to the left nearly 
as far as the nipple-Uoe, while its right boimdaiy extends slightly 
beyond that of the superficial area. In children this relative dulness 
beginii above in the second interspace, and extends to the left a little 
beyond the mammary line, and usually can be more distinctly made 
out over the sternum than in the adult. 

It is to be observed that although the heart extends to the right 
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FlQ* 117.— illtral ttut] Tricustjild RejrMrKlttttinii and extreme lanliac Enlargemeiit la » youtli age*! 
iB. (Dr. Leech' Ca*e.} Tht« *hii(letl areB liiaieat«i the dulueas yielded by Ihtt uularged htart 
aiid €i>tigested liver— the dark ahadit)|t rvprewfiUng the **«uperf!lid&l," the lij^ht iliudlnii 
repreftenting Uie *^i]eep" diili^eu. 

of the Sternum, amj duhieiiS to the right of this horn', and above that 
yielded by the liver, must be regarded aa pathologicah 

ThB Oardiao Dulness Ib Increased : 1. In hypertrophy and dilatation 
of the heart ; when the right auricle is enlarged the chief inci'eaae is 
to the right, when the left ventricle is enlarged, the dulness extends 
farther to the left and downwards, and has a more rounded outline 
in the region of the apex than normal 
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Flo. 118.— Forma r_*f the pcrit-jirdiul sai; whew contaiulug (A.) 15 outjceii, aud (B.) 53 ouiicea 
of lliiiiL (Ajter SUmfTi ainf Bjfrom Bram iff W.) 

pyramidal tibape, the apex of the pyramid being at the second left 
cartilage, or even higher, while the base extends transversely from 
beyond the light margin of the sternum to beyond the left nipple- 
line. When the effusion is excessive^ the area of dulne^ in squai^ 
rather than pyramidal in shape, (See Fig. ii8, B.) 




In cases of pericardial effusion it is to be observed tbat the apex 
beat is not only elevated, but is situate^.1 considerably to the right 
of the left boundary of dalness — a distinction from enlarged heart. 

3. Through undue contact of the cardiac surface with the chest-wallj 
either in consequence of retraction of tbe left lung or thi-ough forward 
pressure of the heart, ab from a mediastinal tumour, or from some 
aneurysms. 

Tlie Cardiac Bulness is Diminished. — This occurs in emphyBema, 
in pneuuo-pericardiiim} and ^uinetimes from tympanitic distension 
of the stomach 

The chief practical points to be determined in connection with 
cardiac duluess are the size of the right auricle, the size of the right 
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ventricle and its conus arteriosus, the size of the left ventricle, and the 
presence or absence of pericardial effusion. Tbe manipulations necessary 
to determine these points are well described by Dr. Steell as follows :^ 
** Percuss downwards an inch, or more if necessary, to the right of 
the sternum, until the liver dulnesa (the lung margin) is reached. 
Mark the spot with a copying-ink pencil. Then percuss towards the 
sternum not less than an inch above the level marked, and note the 
spot at which the modification (if any) of the lung sound, due to the 
auricle beneatli, becomes appreciable. When absolute dulness to the 
right of the sternum is detected in this way, it signifies a very great 
degree of distension of the auricle, which has displaced the lung 
margin. Such distension no doubt implies imperfect systole {si/dole 
catalectic) on the part of the auricle. 
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"We next turn onr attentiofi to the left of the sternum, and 
endeavour to determine the siiie of the left ventricle. Inspection and 
palpation having preceded percussion^ the situation of the apex-beat 
will probably be known. If so, let us mark the spot, noting the inter- 
costal space in which it is situated. This spot will correspond pretty 
closely to the level of liver dulness already marked on the right 
side, or it may be a little lower. Ijet us next percuss from the 
anterior border of the axilla, or, if necessary, further outwards towtirds 
the heart, choosing the level of the apex-beat, if that has been deter- 
mined by inspection or palpation ; or if not^ the level con-espoiiding 
to rather less than an inch above the liver dulness, to the right of the 
steraum. Whether the situation of the apex-beat has or ha» not been 
revealed by inspection or palpation, the cardiac dulnesa reached at the 
level indicatf*d will represent the apex of tlie heart closely enough for 
all practical purposes, and the apex in the psu-t of the heart which 
extends farthest to the left. . . . 

"The upi>er boundary of the heart-dulness is determined by per* 
cussion in a vertical dire<L»tion an inch to the left of the sternum. 
Normally there should bo no modification of lung- resonance due to the 
heart alx)ve the third left cartilage/' 

In diseajse, extension of the prsecordial dulness in the upward direc- 
tion results most comnjonly from pericardial effusion, but may occur 
in cafies of extreme dilatation of the right ventricle, and especially of 
the conoa arteriosus. 

Dr. Steell has also suggested a convenient method for noting the 
results of percussion. ** The left cartilage, to which the cardiac dulness 
(in the sense of lung- resonance modified by the heart) reache^s, is recorded 
in lioman numerals, III. or IL as the case may be, while the extension 
of dulness (in inches) to the right and left respectively from the middle 

line is noted in Ai^abic figures placed below. Thus ' was noted in 

a case of aortic regurgitation, in the last stage of the disease, and 
implied enormous enlargement of the left ventricle and great disten- 
sion of the right auricle, with absence of pericardial effusion.'* 

IhilneBs above the Third Cartilage. — This, if it be not called by 
pericardial efTusion, enlargc^uient of the infundibulum of the right 
ventncle, consolidation of the lung, or upward displacement of the 
heart, is most commonly due to an aneurysm of the aortic arch, or to 
a mediastinal tumour. When ihe ascending portion of the arch is 
dilated, or the seat of an aneurysmal tumour, the caj^ac dulness is 
extended upwards and to the right of the sternum. In aneurysms of 
the transverse portion of the arch, dulness is obtained over the upper 
portion of the sternum and in the adjacent intercostal spaces. 




disease, the heart's actioa is too rapid for satisfactory auscultation. 
Then we may wait till rest in bed and the administration of digitalis, 
or other cardiac tonic, have steadied and regulated the heart, when the 
time and characters of the sounds or murmurs may be accurately 
determined. Sometimes, on the other hand, it is necessary to exercise 
the patient in order to bring out a murranr. 

Normal Sounds. — -On listening over the cardiac region, two sounds 
prmkiced by the action of the heart are audible. One so and accompanies 
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Uie impulse, and is calleil tlie " first " or " s}-stolic sound ; " another 
sound follows tlie impulse, and is called the '^ second" or ^Miastolie 
sound " ; it is shorter and sharper than the first sonnd. The seoond 
sound is most pronounoed at the hase, the first sound at the apex of 
the hearts The relative durations of the sounds and of the pauses 
liciwi> e u them are indicated in the accompanying diagram. 

Position of the Valves and Auscultatory Areas.— The posi- 

tiioiia on the chest-wall at which the cardiac sounds are heard with the 
^if tint iniensity do not always Ee immediately over the site of the 
^vdbr orificff^ The want of correspondence is indicated in Fig. 122. 

nemtnl Yalve, lying much more deeply than the other TaJ^eg^ 
is on a level with the SPteraal end of the third left ^rtihige, and 
^stands slightly behind the sternum. The MitiBl Anscnlt&tory Area 
is tti the apex of the heart 

Tlie Tricuspid ValTe ooiresponds to a slanting line across the 
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the third Wft inter^aee la the lifth i^glut 
ArcA indades the lower end ol the stetnmiB, eiid Qm 
adjaeeni ends ol the fomtliy filth and sixth left cari]lage& 

Th» two antaiior FttlaMmy Talfee are placed horismlally, the 
left mntenor csei^ lies belttiid llie vpper border of tlie sleniftl end ol 
the third kit caiiikge^ iKe li^it one behind the slemam. 
^*^~— ^ a»4»^ a— n .iip.i. lor the most puttoihe] 
ol tlie tvItm, and tlie tliiid Ml cartilife is called the 
caxtHage.^ 

Tbe tmfM anterior cwp ol the AmMc Yakwm lies m lifelle 
to ^e Bftddle of tlie slereiUB than Ae 
Area is gitoated at tlie « 
which is therefore tertoed the *^ aortic cartilage." 

of the Normal Heart Sounds— niysiologieal 
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Variations* — The ]ouiines.s of tJie sounds varies in health with the 
eonditiun of the framework of the thoriix and the thickness of its 
L-overings. Thiiti, in chililmn with ehistic ribs and in thin pei'sons, the 
sounds are loud, jiiid am heard ovor a wide aiea ; whei^eas large mamnjit^ 
imd adiposity diminish conduction and .so mut!le the sounds. They are 
intensified during states of mental and bodily excitement, Variation.s 
in tone and dui-tition may also be ob.sei ved ; tbus^ in young cbildreu, 
the sounds are shorter and clearer than in adults. Reduplication of the 
sounds, apai't from disease, is not uncommon. 

Pathologfical Variations-—!. IntenflMcation.— The sounds are 
louder when the heart's action is increased from any cause, as in car- 
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Fic. 13 J. -The N*iniml F^^ltiuiiof tlit; rdnliac Orittcus, witli Ui« Atvm emlA^'y^H^ In Utjtutliij^ 
Mnmiuni gi'tiumtLHl at theiie tirlUcea. i. llie t;rkuj|>id uriflcc ; l. The tiMcusphl aitiA; 3. Tlie 
mltml orinoL* ; Ij. Tlie miU^nt ntvn: 3. The in^iile •iHftcc (the aliigle auU-tiur cuip li rvpre- 
stfntetl); ni. Tlie »iirtk iirtu ; 4. Tho pul ni unary oriflc« (tlie two auterlor euspA imi neptc- 
ftunitod); l\. Tlw pulmatmry »vea <over Uw valvei thtriii»elvi:«>, The aitowb show Ui*; 
dlroction lu whieli iiiunuiiii'a arc Irausmfttcd. llio twu arrows pointliig^ dimjiworcli ani] 
conD«eted by di>tted IJneB with in., the ut>rtlc urea^ lutJLcAte tht^ eopdttcUuu of aortic reg:ur- 
gitatiou niurmuiii d*jwn Uw left niar^'in <jI the stt-mum urid towmnls Oit? kit apex. 

diftc neui-oses, and particularly in ejcophthalmie goiti"e ; sometimes in 
anaemia, when they often ]x>8sess a slapping valvulai' chai-acter. In- 
crease in area of audible ness accompanies intensification of the sounds. 
A common c^^iuse is solidification of huig tit^sue. 

The tirst sound is short and clear in dilatation, dull and toneless in 
by(>ertrophy of the heart, and often much accentuated in mitral steno^. 
Accentuation of the second sound at the pulmonary ctirtilage is a marked 
feature of mitral disease, antl is pi-oduced by the other causes which 
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CEPdiEC MurmUFS. — A murmur is an abDormal sound heard over 
tlie CAixiiac region in eoiincKjtion with tlie movements of the begirt ; 
when it is dependent on changes within the heart, it is called end'*- 
enrdial; when on changes outside that organ, it is eometimes calted 
exoeardial or pericardiah 

Endocardial Murmurs ai-e more or less blowing sounds which 
replace or accompany the normal heart sounds. They are divided into 
organic and functional; the former class depend on some structural 
change at one of the orifices of the heart, but in the latter clafiH 
sti-uctural change is supposed to be absent* Functional murmurs have 
been classed as haemlc when they were thought to be due to an altei*:i- 
tiou in the quantity or quality of the circulating blood ; as dynamic 
when some transient irregularity in the contraction of a part of the 
ventricular muKcle was supposed to be present. 

But as the pathology of these so-called functional murmurs is not 
yet fully understood^ and as our only object in this manual is to deal 



Sound 
1 



Sound 
2 



17a. ii3.'Iteprrieati the Diffi^nsnt HLythmtol Muriuiu-fi iiidescrlbDd Id tJiu text. 

with clinical facts, it is unnecessary to consider them separately — that 
is, apai't from murmurs which are more certainly of organic origiu. 

The main facts to be determined with regard to any endocardinl 
murmur are: (i) itn rhythm; (2) itK |)oint of maximum intensity; 
(3) its direction of tnxnsmission. 

Khythm* — A murmur is most iiccurately timed by keeping the linger 
on the carotid or subclavian artery while listening to the heart. A 
murmur is systolic if it occupies the whole or any portion of the period 
from the commencement of the first sound to the beginning of thi* 
second, or if it is synchronous with the pulsation of the carotid or 
Bubclavian artery. It is diastolic if it occurs at any time aft-er this 
period, or follows the pulsjition felt in the neck. A diastolic murmur 
which immediately precedes the lirst sound or the arterial pulsation is 
termed prefitjsttdtr. 

Systolic Murmurs in tlie Mitral Area. — A systolic murmur audibh* 
in the neighbourhood of the iipex lieat signities that, with each con- 
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traction of tbe heart, bloo<l regurgitates from the left ventricle into 
the left auricle. The murmur i^ usually soft and blowing ; sometimes 
it is harab, and less commonly musical in quality. It is of varialile 
length ; it may replace tbe ili-st soimd, or follow it. In the diagnosiK 
of tbe condition on which tbe murmur depends, extent of conduction 
is of first importanre. 

I. If limited in area, and at tbe most not audible bebind tbe mid* 
axillary line, tbe ilrst Kound l>eing beartl at and beyond this limit, 
there is probably no great degi-ee of regurgitation. This condition 
may be due:^(r.) To muscle failure, the mitral valves becoming in- 
competent owing to not receiving that assistance from muscle con- 
traction which they should nornially receive. Tbe weakness of tbe 
ventricular wall may be either pnmary, as fi'om chronic alcoholism or 
.*infemia ; or secondary, as for example in the later period of aortic 
regurgitation. Or (2) to stenosis of tbe mitral orifice, when it is often 
the only murmur present. Or (3.) to slight structural change, as in 
recent endocarditis. Usually there are other auscultatory signs to aid 
ufi in forraing a diagnosis, such as tbe association of a presystolic 
murmur or of an accentuated first soiind in mitral stenosis; but it is 
imfKJssible to diagnose between tbe three conditions without an appeal 
to collateral circumstances. 

IL The murmur is conducted into the axilla, and is heard behind 
at the angle of the scapula. 

(i.) In tbe vast maiority of such cases tbe regurgitation depends on 
striictui'al disease of the valves ; for example, in rheumatic fever at 
au early I^eriod, a soft systolic apex murmur may be beard of limite<l 
**onductionj which later, owing to sevei^ ciippliug of tbe mitral 
curtains, becomes transmitted to the back. 

(2.) Occasionally the influx resulting from primary muscle failure is 
extreme, and then tbe systolic murmur is heani round to the angle 
of the scapula. It should here be noted that there is no necessary 
correspondence lietween the degree of valvular incompetence and that 
of dilatation of the left ventricle ; the latter may be great when the 
former is slight , or nW veif^a. 

(3,) Less commonly in uiitnd stenosis. In many cases an error in 
diagnosis is avoided by the pi^sence of a presystolic murmur along with 
the widely conducted systolic one. 

In the Aortic Area a systolic murmur of maximum intensity at 
the secontl right cartilage and conducted upwards is very common, and 
usually indicates obstruction at tbe aoilic orifice, either relative or 
jibsolute. 

I. In relative obstruction there is enlargement of the aorta, while 
tbe aortic aperture I'emains of natural size, or is even greater than 
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HQorSEial. In cases of dilated aorta, for example, fluid veins are gene- 
rated hy the passage of the blood through a non -constricted orifice into 
the wide channel beyond. 

3. In absolute obstruction — -that is, where the orifice itself is nar- 
rowed in consequence of local disease. Then the murmur tends to be 
liax^h and prolonged ; it is audible over a wide area in fi*ont and in 
the left upper interscapular region, and is often accompanied by a 
basic thrill ; a diastolic murmur is often absent, and the second sound 
inaudible. 

Such severe aortic olmtTuctive dimam is comparatimhf rare^ awl in 



Ho. 124.— roMgcult44l i'l'iitrfletioii uf otifli-e uf i'uliiiiiiiiury Attvis) fr^mi Fiisiuii <ff tlie Vnlves t 
FoniiiiL'ti Ovftip op<?i!]. I'roiii a cojie of eJitrcrut; iryanajiiii hi m feiii&li* wlu* Ifverl to thu «gp 
of *3, nie pulMjiriiary vnlveH were bknilin) U^tpether, iukJ fdniied n tltime-Rhapctl projectlnii ; 
at Xh^ t*»p ijf thk drriiR* vcm « sllt4ike Aiwrture (i)^ wlikk was frlnj^i'd with tnltmte veguta- 
tlrinst and on tht* widl *d thu iirtiT^' iniiia^ltjilLL'ly uilxivt^ this niH-rliiin' wiw a umall cli]itrr<£»> 
iif recent veKt*ttitt<ti»ii, {Laiteet, lSS^.) 

fiiod cuees afi tjotiic tif/«folic 7nurmar ih the reiinU eiiher of relaiive 
obBtnictioft or of mmc roughening or projection mar ike valmdar orijice. 
Sometimes an aortic murmur is conducted as far as the apex, gnidually 
diminishing in intensity. When, however, there la an inei^ase in 
intensity or a cliange in quality near the apex» the presumption is that 
mitral incompetence is also present. 

In the FalmonaTy Area a systolic murmur occurs: (i) in ana&miu ; 
(2) in congenital pulmonary stenosis, when the murmur is loud and 
harsh ; and (3) in some cases of cardiac dilatation. It is not un- 
oommon apart from any obvious signs of disease. 
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ItL the Tricuspid Area a ^y^toHc iDitriniir is often liaard in cases of 
regurgitation through tbe tricuspid orifice, which occurs either as a 
result of dilatation of the aperture from muscle failure, or rarely from 
endocarditis. In many cases, however, dilatation of the right heart is 
unaccompanied by murmur. 

DioBtolic Murmitrs in tlie Mitral Area are £;ignificant (i) of mitral 
fitenoflia, or (2) of aortic regurgitation. 

I. The commonest murmur in miti^al stenosis is one occurring just 
before the first sound, and hence called pre-systolic. It is peculiarly 
harsh and rough, and increai^es in intensity till suddenly ended l>y the 
first sound which is accentuated. It is limited to the neighbourhood of 
the apex beat, being but rarely transmitted to the left axilla. It is 
the only murmur which testifies with certainty to actual disease of the 
mitral valve. Three fallacies are to be noticed, (1,) A pseudo-pre- 

At Bask, 




AT APEX. 

Fio. 135*— lliB Eirrowii reprejiuut the direction of the curi-eijt ge'neraUiig systolic and dfmtolic 
tnunnura, iiceoniitig OM these n.re formed at tlie bnse t>T ai>ex of the heart Thiit a aystotic 
murmur at the bAW b *tt obBtniotluti mechnuliim, At the 'Apax ttf reKur^itailoti mechaiilim. 
A diastolic munuur at the b«»ei apain, in of rvj^uricltAtluii, nt the aja^x of obstruction 
mechnnlsin. lliu l*«ng vertical lines represent tht^ first simnd, the shitrt the second sound, 
OS in Fig. I a 3. {SUeil.) 

systolic murmur occurs very rarely in aortic regurgitation when the 
left ventricle is enlarged. {2,} A reduplic^ited first sound in Bnght's 
disease may Lxjcasionally pi^sent a close resemhlance to a pre-systoHc 
murmur and fiii^t sound. (3.) Sometimes in mitral stenosis the second 
sound is absent, when the accentuated first sound following a long pi^- 
systolic may he mistaken by a cai^tess observer for the second sound 
following a fiystolic murmur, 

A diastolic murmur is very often found in association with the pre- 
systolic in mitral stenosis; it is less harsh, however, and has a 
diminuendo chai-actei^ — that is, the intensity of the murmiu' lessens 
towai^s its end, whei^eas the pre- systolic is of crescendo character* 

The diastolic murmur, heard in the mitral area, may occur alone ; 
or it may alternate with the pre-systolic; or both being present one 
pi'edominates ; or both may be absent for a time. The auscultatory 
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phenomena of miti'al stenosk are iodeed remarkable for tlieii" change- 
able character. 

2. The diovstolic raumiur of aortic moompetence is often conducted 
to the apex, rarely it is liinited to that spot; in the latter case a 
difficulty in diagnosis may arise, but the associated Fymptom8 of aortic 
regurgitation are nsually present. 

In the Aortic Area, a diastolic innrmnr heard at the sternal end of 
the second right cartilxT-ge, and usually still better helow this^ pspecially 
along the left edge of tlie sternum, is indicative of regurgitation tlirtmgh 
the aortic apertnre into the left ventricle ; if feeble, it is liable t*! be 
missed, especially when, as so often hapjieos, it is limited to tm area 
near the lower end of the sternum. Its quality is usually soft and 
blowing and its pitch high, though occasionally it is harsh or musical 
and very loud. It may be audible and have its maximum intensity at 
the apex beat. 

The lesion in a large numl>er of cases is dilatation of the aortic oritife 
as a part of general dilatation of the vessel ; in otlier eases there is or 
has been rheumatic or septic endocarditis, or chronic thickening and 
shrinking of the semi-lunar cusps, as a result of frequent physicjil 
strain ; or rupture of a valve : or deformity of the valves in consequence 
of atheroma. 

The second sound is very often present, and then the murmur runs 
off from it. When there is accentuation of the second sound, the in- 
competence often depends on dilatation of the aorta. Sometimes an 
accentuated second sound exists for a time without a murmur, and by 
itself should always suggest re|>entod careful examinations in anticipa- 
tion of a diastolic murmur. This murmur is commonW associate* I witli 
an aortic systolic one, which, however, indicates relative rather than I'eal 
constriction of tlie aortic orifice. The two murmurs sometimes produce 
a to and-fro sound like that of the sawing of wood — hence called brutt 

In the Fulmonary Area.^ — In mitral stenosis, and sometimes in other 
conditions leading to obstruction of the pulmonary circulation^ there is 
occasionally heard ut the bternal end of the third left cartilage, and for 
a short distance beluw it, a soft blowing diastolic murmur which runs 
off from an accentuated secoml sound, and when the second sound is 
^duplicated it runs tilF froui the latter portion. This Dr. Steell calls the 
murmur of high pi^ssure in the pulmonary artery, and considers that 
it is due to real regurgitation thi-ough the pulmonary aperture. Being 
situated near the left border of the sti'rnum, the condition can only be 
distinguished from aoilic inct>mpetence by collateral evidence such as 
the absence of an aortic pulse, and of enlargement of the left ventricle. 

Psricardial Frlction^^The smooth surfaces of the healthy pei i 
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cardium glide upon each other without the production of any sound ; 
hut when they are roughened by ilisease, certain ruhhing, creaking, or 
grating noif=«s may be heai*d which are csilled pericarcjial friction sounds. 
These adventitious sounds occur in pericai-ditis, being due at the com- 
mencement to increa£ed vascularisation or to dryness of the membrane, 
at a later period to exuded lymph. 

Pericardial friction is usually limited in extent, but it may be heard 
over the whole of the priecordial region, and even to some extent 
beyond it. As a rule it is heard first at the base of the heai-t, and is 
alwj nsualJy well heard to the left of the lowei- pait of the stemtim. 
It accompanies the movements of the heart, and hence has a to-and- 
fro character, hut it is usually loudest during systole. Unlike pleuritic 
friction, which disappears during the .^^tage of effusion, pericardLnl 
friction is often well heard when there is a great deal of liuid in the 
pericardial sac. 

Occasionally friction is absent during the whole course of pericar- 
ditis. This is especially apt to occur when the exudation is purulent, 
pi*obably because the vigour of the heart-muscle is depre.ssed. 

The intensity of friction dejtends upon the vigour of the hearts 
action, ujmju the condition of the inflammatory exudation, and to some 
extent upon the position of the patient. 

The following additional charactei's serve to distinguish pericardial 
friction sounds fit>m endocardial murmurs :- — 

1. They have a distinctly superficial character, 

2. Pressure with the stethoscope may modify their quality, and 
render them more intense,^ 

^ They usually maintjiin the same tone and pitch throughout, and 
do not begin with an accent or shock, as is the case with endocartUal 
murmurs ; nor are they transmitted in definite directions. 

4. They are associated with the movements leather tlian with the 
t^junds of the heart. 

5. They may shift their position or undergo changes in strength or 
character within a few hours. 

Pericai'dial friction usually disappeai^ gradually. Its cessation may 
be due to enfeeblement of the heart. It is important to remember that 
friction may be produced by very slight changes in the pericardiumi 
which are ynaccompanied by efifusion or liy symptoms of any kind. 

Auscultation of the Arteries— In Health.— if the stethoscope be 

phiced very lightly over Ihe carotid or subclavian arteiy, two sounds 
resembling the heart sounds are audible. On listening over the femoral 

' Acciiixiin^ to Rin<ffr jind Plitar the charact«:r uf sin tttdoatrdial murmur is much 
ftltcftvd by pn^iMiir^ with the tftelKo^cop^ — the murmur l^ecomes fevbler nnd its pitch 
if rallied. {iMHcrt, Feb. 10 1894-) 
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artery a single sound almost toneless, a sort of liull thud, sjstoUc in 
rlijthm, is alone aiidiblf. If pi'es.siire be mmle with the stethosoof*, 
tht» ill's t sound is usually at once transfonned into a soft murmur, hut 
the second sound heard in the carotid.>< aud subclavians remains 
unchanged. Ti-aulie has described a double sound in ca.ses <if gi-eat 
aort ie regurgi tatitm. 

In DiBeasa, — A Rystolic imu lutir is heard over the carotid and sub- 
clavian arteries, in ancemia, in Graves's disease, and in aortic regurgita- 
tion ; and in the last condition nsuallj whether a systolic murmur is 
audible over the aoHic cartilage or not. On listening over the femoral 
artery in eases of aortic regurgitation, the normal dull thud is replaced 
by a more distinct sound, which may closely resemble a cardiic sound. 

When pressure with the stethoscope is made over the large arteries 
in aoHic incompetence, a systolic and a less loud diastolic murmur are 
usually developed. 

Auscultation of Thoracic Aneurysms. — On listening over 

atieurysms of the aortic arch, it is more common to find altered sounds 
thiin murmurs. The first sound tends to lose tone, and may l>e repre- 
sented by a dull thud or a niei^ jog or jmsh. The second sound k 
often accentuated, and this sign, uben tlie diagnosis of aneurysm, based 
on other signs and symptoms, is iloubtful, should be i-egaitled as one 
of considerable signifi can ce. This is especially the case if the accentua- 
tion is heard whei-e normally the cardiac sounds are not distinct Ac- 
centuation of the second sound over a circumscribed dull area in the 
upjjer part of the chest is strongly suggestive of aneurysm. The pre- 
.sence of murmurs mny be explained by the co-existence of valvular 
disease of the heart, sometimes, however, tbey are undoubtedly pro- 
duced at the mouth of a saccular aneurysm, and may be systolic or 
diastolic; the former being the commoner and usually the harsher, the 
latter the more prolonged of the two. 

A systolic murmur heard to the left of tbe spine, apart, from evidence 
of valvular disease, may be an impoitant sign in the diagnosis of 
aneurj'sm of the descending portion of the aorta. 

Auscultation of the Veins,— On listening over the internal 
jugulttr veins at the root of the neck in anaemic subjects, a humming 
sound — bru it de dtn hh — ia f req u en t ly h eard . The m ur mui- i s ront innous^ 
and so differs from a murmur heard in connection with an artery. It 
is usually better heard on the right than tlio left side of the neck ; it 
is louder when the patient is standing than when he is lying down, 
and becomes intensified whenever the blood -cur rent through the jugulars 
is iiccelerated. The significance of this murmur is not great, for it is 
occasionally present, although feebly marked, in healthy persons, while 
it is absent in many cases of anaemia. 



220 



EXAMINATION OF THE CIRCULATORY SYSTE>r. 



THE PtJLSE. 

By tlie term pulse we indicate that alteration in the calibre of a blood- 
vessel which results fi'om variations of pressure exerted by its contained 
l)lood, the pressure bein^sj regiilateii by the action of the heart, the elasti- 
city of the larger blood-veseelsj and the resistance in the arterioles and 
capillaries. A pulse may be obtained in almost any superficial artery, 
but as a matter of custom and convenience, we make use of the radial 
artery at tlie wrist, and, when simply ike ptihe is spoken of, it is under- 
stood to mean the radial pulse. 

Methods of Examination.— The pulse may be investigated by (i) 
digital and (2) instrumental examination. 

Digital Eiaminatioa. — This method is still the most accurate and 
genenilly useful, but skill in the detection and interpretation of varia- 
tions in the pulse can only l>e acquired by long practice and careful 
observation. 

The first two or three fingers are to be lightly placed over the radial 
artery. On moving them laterally or from side to side aeros.i the artery, 
and then upwards and downwards almtg it, its direction, calibre, and 
the condition of its walls may be determined. 

Pressure of varying degree on the vessel may now be made, usually 
with one linger, and first that neai-est to the heart, which shonld be the 
forefinger. By this means variations due to alteration in the force or 
character of the ventricular systole will be evidenced by the frequency, 
the rhythm and the force of the pulse. The condition of the vessel 
between the beats should then l>e noted as to whether it is i-elatively 
empty or iulL The degree of compressibility should also be determined 
by ascertaining the force required to obliterate the pulse» FuHher 
still, the general character of each pulsation must be examined as to 
its rise, duiation and fall 

And, lastl}% the pulse on one side of the body must be compnied with 
that on the opposite side. 

Thus, in a systematic examination of the pulse, the following points 
require investigation : — 

J. The state of the coats of the artery. 

2. The character of the pulse when considered na a sequence of events 
or mrtes of beats, 

3. The characters of the pulse when considered as a single event or 
individual iveat. 

4. The symmetry of the two pulses. 

Iiiitirum.eiital Examinatioti. — The sphygmograph has been intro- 
duced as a ready and convenient means of graphically iijcording the 
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general characters of the pulse. Hevei^l forms of the instFument have 
been devisetl. Those most frequently nse^l are either a moilification 
of Marey*a or else the smaller ones of Dudgeon , Pond, or Riehai'dson. 

However they may vaty in general fornj, each essentially consists 
of (i) receiimiff part^ usually a spring or button resting on the vessel; 
(2) lever, whereby the movements of the ix^eiving button ai'e trans- 
mittetl and amplilied ; (3) recording apparcUus^ a smoked |mper moved 
by clockwork, on which the distal end of the lever records the curves 
whicli constitute the graphic i^pi-esentation of the pulse. 

Most sphygmographs have also isome means of varying the degree 
of pressui^ exerted by the receiving button on the artery. In the case 
of the compact and convenient instrument introduced by Dudgeon, 
this is brought about by means of an ** eccentric," the dial of which Ls 
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FlQ. 136.— Dudgeon i Hphypniugniph. 



marked in ounces. WhOe some such means of idtenng the pressure 
is most convenient, it must he clearly understood that the sphygmo- 
graph wil! not afford accui'ate measurement of the amount of pressure 
used. On the same pulse most different forms of tracing may I^b 
obtained by varying the amount of pressura Hence several tracings 
should always be taken under varying degrees of pressure ; then by a 
study of the series the true characters of the pulse may he determined, 
and the tracing or tracings in which these characters are best brought 
out should be kept for compirison with the results of subsequent 
examinations. 

The chief " events " in a normal pulse tracing, together with the 
terms usually gii^en to them, m'e indicated in Fig. 127. 

The percussion wave is due partly to the contraction of the musclea 
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of the veiitriciJar wiill and i»artly to thiit of tlie jMipillary muscleiv 
Roj ftod Adami h>eliere that the elevation is mainly due to the action 
of the iDUi)<rtili papillarcts; hence they suggest the term ^^papiUartj 
wwfe^ instead of *^ jjercuMton mive^'* and they call the ''tulal wive'' the 
** ouijlaw reinainfier wattJ* The dicrotic or recoil wave \& believed to 
be Gftuaed by the i-eflet'tiun of an iniitulse fvum the closed aortic valves. 

CoiLdltion of Arterial WaUs.^ln patients the subjects of ext^n- 
«ve artena] degeneration the nidijil artery often participates^. Some- 
times there is u general thickening of the vessel, in other cases irre- 
gular patches of in dn rat ion can Imj felt, uhile occasionally the normal 
eliiKttc artery ih converted into a calcified tube. 

Olmracters of the Pulse as a Series of Beats rreqEency.—Hiis 
varieK in health according to sige, .Ht)X^ posture, timn of day and other 
cirt'umKtanoes. It is also influenced by mental emotion, by exeixiise, 
and by the administration ni rortain dnig«. In disease the pulse is 



Fto* ij;*—!!!!* KomiiLl ritlw-trHt'i- n»u)jriiiHt<il. n, b, \wn:\iw,U>u up-nlritke; ajt^ c, fwrciuniou wave ; 

aocelorated in n hirgt.' numl>er of inorljid conditions. In fevers the 
increase is usually in |>roportion to the elevation of temperature, A 
riM? of 1* F. coriTesjionds approximately with an increase of about 
ten puLsc beats. The dogix^ of ticcelenition^ however, varies in diffe- 
itint fevers, thus, with the snme temperatui^e, the puh>« in sairlet fever 
is more frequent than in typhus. Also, ii normal pulse rate may co- 
exist with a high tempemture a.s in typhoid. The proportional increase 
is greater in the child than in the adult ; and there are also indindual 
peculiarities^, in some jjei-son.s a slight elevation of temperature being 
iiODOiiipaiued by very i^n»idenible accelei^ation of the puke. 

Increased frequency also occurs in acute forms of heart disease and 
in chronic val\'ular disease when couipensation fails — this iis especially 
noticeable in mitral cases. Persistent acceleration of the pulse occuns 
in Graves's di8ea8e» and for a long time maiy be the only manifest sign 
of this iHMaoii* 

OemsionaUy persistent aoceleratloii of tlie pulse or paroxy.^^mal 
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att&cks of increased cardiac pulsation arise in the aVisence of any ascer- 
tainable causa Sometimes they are i^lated to mental excitement or to 
overstrain of the lieai't— as in the *' irritable heart of soldiei^s.*' 8ome- 
times thev occur in gouty inflivi'lnnls mid somefimes they follow a single 
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jju [nti jxxt i>c r ui L ti 1 1 tt'* {St celt, ) 
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act of excessive exertioiu In these attacks of so-called tacfujeardia, 
the pulse i-ates may be as high as 200 or even 300 per minute. 

A frequent pul^e is often an eiirly iign and a Btnking feature in cases 
of oBteo -arthritis. 




Tyiiirul 'lYiK'lnj^ from n inst' of Mllral Stf luniii-. {Su-elL) 



Diminution in rtequency^ — Brofii/cardicL—A pulse of 40 is mre, 
but may coexist with good health. An infrequent pulse oocui-s after 
the fall of the temperature in fevers. It is also met with in cases of 
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TtG, 13PL— TmclTig from mine case us Fig, i3q— Uie conilitSoii ot low tension lojiteil 
sevuml dayft. {Ste^lL} 

jaundice, in fatty degeneratioD of the heart, and in connection with 
epileptic seizures ; sometimes there are two heart beats to one pulse. 
The frequency of the pulse is often diminished in the early stage of 




ItO. 131,— rulic' ill Mitral SU;n(»8la* Tliii truiing ihows 11 well-marked Udal wave anil Hit 
» H!ci)sional « wcun e:ii!t? * 4 abortive beat*. {StML } 



meningitis, in cases of aortic stenosis, in myxoedema, in acute nephritis 
and in no me cases of anaemia. 

Equality,— In health all the beats are not only regular in rhythm, 
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«NPnp|pM llf«r and dir««|i*)r— tn ft f«M nf mltnU fttAfuotfa. (Steflf,) 

fooqoalitjr i>^, Ijowever, iu mtiny in>*tances, a more reliable 

\ of e&rdiac failure even than arrhythinia. 

ttgrtfast— in healtb the polsationH of the radial artery usually sue* 

Oitd one ftootfier with regularity, Vx)th oh regardn tiuie and force, and 

Jitjjr p«niiiteiit irregtiUiity must be i-egarded in the majority of cases 

■* ui IndiBmiion of diseAse either functional or organic. 

Hy flit fanrtgitlir pul«e [a meant one in which the beats occur in a 
disorilerly feiies. The pulsationa o*'cnr at irregular intervals, and are 



lufiirt ill a iwitkMit wiUi BriKlit'ji U. . .. . ..., , ^miL {StMf,) 

iiUii uhuaily unequal in force. Sometimes thei-e is a certain method in 
I ho irreguhirity, but more fre<juently there can be detected no serial 
rt'guhuity, 

Honuvtiim> these in^gularities ai'e merely temporary, arising from 
y^liglit ve^GX irritation, originating in many instances in the gastro- 
inU^wtinnl trart. Tobarco is a cummon cause of arrhythmia, and exces- 
Mvii it*a dritiking h said to bring about a like condition. Persistent 
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iiTegiilarity of the puke is often assocmted with conditions of cardiac 
failure, whether of muscular or valvular origitL. An ii^regular* pulse 
in a rarer condition in the child than in the adult ; it is comjnoii 
in advanced life. 

An intermittent ptilse is one in which u beat is dropped or omitted 



i%» 135*— Tniciog fixjul A c^k^ oi Aortie Itieompetence. The patieut wm lufffriHg^nna terere 
gg«tro4ntc9tiotl catarrh when the tracU^g was t«keu. It ihowi a rare furai of IfitermiBuoii, 
which was perciiiktibk* to tlie Anger. {Steelt,} 

fmm time to time. This may occur at regular intervals, say ever}* 
eighth beat, or in'egularly so that there is only an occasional omission 
of a beat* 

Temporary contiitions, such as mental excitement^ digestive derange- 
ment j or excessive indulgence in tobacco may give rifie to this condition. 




1*1^. i;6, — Sho%ring "inis^fl < :i[t succeeding tmiiJiUBlly full Lrejit^ fr 

EaUare of the heart, wi; !. , . l ; 1 [station of the left rentricle. Thu s^ 
been hahltually Incomplete f(»r a L>(i|^ time preceding patieats death, {^-t^'fit.} 
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It is not infrequent in old people, and is common in the subjects of 
chronic gout. 

Moreover, in exceptional cases an intermittent pulse may exist 
during the wiiole of a healthy life. Hence this sign by itself cannot 
be considei-ed as of serious moment. Sometimas a ventricular systole is 




KW. 137.— Bigeminal Pulie ; coie 0t Aortic Incompetence ; Digltalii. {StttU,) 

too feeble to develop a perceptible pulse beat, but the sphygmograpli 
indicates an abortive pulse wave. To the finger the pulse is apparently 
very slow, but the cardiac contractions present a normal frequency. 
The condition of fahe infenuimfm is not uncommon in cases of miti-al 
stenosis, especially when under the physiological action of digitalis. 

P 
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observed the pulsus paradoxus in cases of acute laiyngitis, and he 
believes the explanation "is to be found in the great variations of the 
intra-thoracic pressure on the heart and great vessels in the chest 
cavity," 

Characters of Pulse ae a Single Beat— Celerity. — While frequency 



yiQ. t4«.— TyiHcal Tracing In iin i ns«-> it A< tile liRonipLlciae i-f Rlieuiimtk Origin. The deflclcut 
development c*f the dicrotic wave And the charauKsr of the perc^iB»ion wiive art the featurtM 
Uj lie noted, i^ttll) 

refers to the number of beats taken in series, celerity or quickness 
relates to a single beat, and heuce its character can be moat readily 
investigated in the infrequent pulse. 

In the pulsus cder a quick, sharp, abrupt beat is felt, uaually fol- 
lowed immediately by an equally sudden collapse. Sometimes the 



Fto. 143.— Aortic tacoDipeteuce ; nu ObBtruution, {SietiL) 

character of such pulse is aptly e^ressed by such terms as ** jerky,*' 
and " slapping." 

A quick pulse is especially marked in many febrile condition a and 
es of cardiac dilatation- It is a special feature of Graves's disease, 

A special fonn of abrupt pulse is met with in cases of :ioi"tic regurgi- 



Ho. 144.— Tracing from ca&e of UilutaU-nn^f tlit* Ainta* witli BliMht Sccuuduy Incompeteiioe 
of the Valvca ; iJ«tlent»t. 56. {SimiL) 

tation known as the " coUapeing ^^ or ** tmier-hamnter" pulse, or from 
the physician who first drew attention to it, as Cm-^ngan^n. Its char- 
acters are best brought out by raising the patient's arm above the head. 
The pulse beat is sudden and slapping, and is followed by an eqtially 
sudden i*ollapse of the vessel. 

The pulsus iardtts^ or slow, deliberate pulse, is the exact opposite to 
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Volum© and Force. — By volume is meant the magnitude or capacity 
of a given beat, and hence such terms as " fQll," '* empty," "small/* 




and " large " are convenient ns well as correct. The force of a beat is 
mainly dependent upon the sti^ngth of the cardiac contraction. 





Kigi. 146, 147, 14S ihow chiuigefl In |iiil&e dai luff coairiJoacence from Alcoholic Muscle fallmv 

of Heart (Sff^iO 

In the puUm altemans we have irregularity of volume, a large wave 
alternating with a fimall one, A large, full, soft pulse is met with 




Fig. J49,^yiti<>tlier cojkj of Alctthulk ilitBLie-falliiro of Heart, BigemluoLl Puhe^ (St$^,y 

sometimee at the height and frequently during the decline of febrile 
diseases, espei:'ially if profuse sweating be present. 

TtMBioii* — By tension is indicated the degree of intra- vasculai' pres- 
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sure, and it is to l>e cansidere<i both during the period of distension of 
tiie artery and the period of relaxation. 

This tiglitness of the vessel m usually estimated by the amount of 
digital pressure neces&ai'y to stop pulsation in the vessel. This m 
spoken of as the degree of compresnibility of the pulse, A pulse of 
high tension is hard and ineompi'essible, while that of low tension is 
soft and readily compressible. 



Fin. 150,- I'ypkal Piike-tinoing in u luse nf Ariitv l;ji^lii - In 
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In many instances the sphygmogi^aph is of the greatest service in 
easily demonstrating degrees of tension. 

A large high-tension pulse occurs in tbe early stage of acute Bright^s 
disease. A hard and very incompressible pulne, either large or small, 
is a striking feature of the '* granidar " or " cocti-acted " kidney^ 
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Fia.'i5i*— Tiiiciiig fti*m a ciipf nf IVrniii'iis AiKLiiiiu. Mjuki il tkdal wave; luw po«UioD 

High tension is also found during pregnancy, occasionally (it is stated) 
in chlorosis, and to a moderate extent in many acute inflammations. 

As a rule, the pulfie of high tension accompanies a strongly acting 
heart, but it is very impoi-tant to carefully observe eases where, 
although the pulw^ is <juite firm, the cardiac impulse is weak and 



Flo. 153.— Common Type *yt Piilat^ In Simple Ana?iii{a (ChlDrciilft), showlntir exaggerated percuulon 
wave And amalL liilal wave ; teniion ratlier lnw, {Strell.) 

diffused, perhaps scarcely perceptible. A hard pulse may be felt in 
old people in consequence of degenerative arterial changes. 

A Fpecial form of low-tension pulse is the dinotir pulse. For its 
formation three factors are usually necessary— dilatation of arterioles, 
sharp cardiac contraction, and unimpaired arterial elasticity. In such 
conditions tbe dicrotic wave mfiy be so exaggerated as to be perceptible 
to the finger, when two beats are felt instead of one* The tracing of 





fl8»* i5J^<S9 reptvwnt Piiliie-tt-sclnicH tnkeu in a r.wac of ^* Heait-faJlure " occuiriiiff during tti€ 
coune i>f Clirunfe Bdght's rH*;Bse. The pntient riifitie n fcff<fd recovery from hia " heart - 
fatlure." The tTRciiiBs ihoir u progressive hnTease *>! luiUe-teiiHlon. {StteU, Mtd, ChmnicU^ 



hnm line, and hf/perdicrofic wben this notch descends below the bafie 
line (see Figs. i6o, 161), 

An anacrotic pulse is one in which the tracing shows a notch in the 
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Symmetry. — A want of correspondence between the two pulses nn 
regards time or force is commonly a result of aBeuiysm nffecting 
tbe transverse portion of the aortic arch ; it is also caused by any 



FlQ. 1 66.— Eight PuUti. 



Flo. t<^7.-Left rulic. Tin bf Li,u iii;i*i f.Si^H lU^ ildStixiiLC l.ttHLeii tin raaijtl pulies ill a c«sc ut 
Intmthoracii^ aneMrysniu Fig^ it? la oharacteiiitk of amiiryitiii, ahtiwing k ilnplng npsirokp 
nnU a roundiHl auinuilL {StedL} 

obstruction to the arterial supply of blood to one limb, as from embol- 
ism, thrombosis, or endarteritis. It may be due to an irregular dietri- 
bution of the vesse!F* 
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As venesection is so mrely performed at the present time, an examina- 
tion of the blood is usually restricted to a raicixjscopical inspection of a 
few drops of blood taken fixim the finger. 

The blood thue obtained may be mounted on a glass slide without tlie 
addition of any reagents, when a microscopical examination will reveal 
any marked ebanges in the colour of the blood, and in the shape, size 
and number of the red and white corpnseleF. Thus the great excess of 
white corpuscles in leucocytht^mia, or the diminution in colour and 
change in shape of the red corpuscles in pernicious nmcmio, will he at 
once recognised. 

But in order to make an examination with any pretence to accui'aey, 
it is necessary to adopt some si>ecial method of preparation, or to make 
use of certain instniments, as the baemacytometer, biemoglobinometer 
and spectroscope. 

Examination of Blood by the Dry Method.— This is a very 

useful method for making permanent speciraeos of blood. It ia made 
as follows :^Obtain a very small drop of blood by pricking the finger; 
collect it on a cover slip ; then with a needle very rapidly smeai* the 
small diTip over tbe whole of the cover slip at one stroke, holding the 
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needle as nearly as possible pai-allel to the cover slip. In a few seconds 
this exceedingly thin layer of blood becomea dry, when the cover slip 
may be inverted on to a slide, and the edges cemented with pai-affin ; 
or it may be f xed to the slide with a very small drop of Canada balsam, 
placed Just at its edge. 

Examination of a Drop of Blood diluted by some Fluid 

which fixes the Corpuscles,— For this purpose one of the follow- 
ing solutions should be used : — 

(i*) Hajem's solutJon, which is composed as follows 1 — Sodium eliloride, grm. 1 ; 
■oditiiD sulphate, grms. 5 ; corrosive bablimate, gnn* a 5. and distilled water 200 
^rms. (2.) A I per cent, solution of oatnic acid, or a solution consisting of one 
purtof a I per cent, solution of osmio acid and two parts of a 0.75 per cent, 
solntion of Kodium chloride. 

The best way to use these solutions is to place a drop of one of them 
on the patient's finger and then prick the finger at this apot, that ia, 
through the drop. The blood runs into the fluid, and the mixture is 
readily transferred to a slide by touching it with the latter. 
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Fia. t6B.— PoikiJwytosiB, fi^.m a case i>f allHtinindkl tleKcnerntloii of the Wdneyp liver, ipleeii 
and intestine, (r^ JrtAucA.) 



On placing the slide under a microscope, the condition of the 
coi'puscles and the charactei« of any foreign bodies present may be 
accurately investigated. 

Norma] blood shows red corpuscles, white corpuscles, and a third 
class of elements — the bloofl plates, or Bizzozero's corpuscles. The 
blood plates may be well stained by the addition of a little methyl blue 
to Hayem's solution. They are small oval bodies, non-nucleated, and 
less than half the diameter of the red corpuscles ; they occur singly or 
in gi'oup« ; their physiological and pathological significance have not 
yet been ascertained with certainty. 

The Red Corpuacles.^The ^hape of these corpuscles is often altered 
in diseases affecting the blood ; this is particularly the case in pernici- 
ous anmmia. In this disease some of the corpuscles may present a 
nonnal circular outline, but others show marked deviations from the 
normal sliape; thus they may resemble a tlask, kidney, or goblet. 
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Thme irregular- shaped corpuscles are called poikilocytes, and the 
condition! is spoken of as poikilocytaais. It is not peculiar to pernicious 
anaemia^ but is seen in many disorders which are accompanied by 
marked changes in the blood, for e:xample, in cancer^ in leaksemia and 
in cAsea of albuminoid degeneration. 

The sisse of a red corpuscle may be measured by a microscope with a 
micrometer eyepiece. The diameter of a normal i^ corpuscle varies 
from 6,5-9.4 fL {a is y^rV^ part of a millimetre, or 0,001 mm.). In 
pernicious anaemia large corpuscles from 10-15 * ^° diameter, called 
meigaloblasts, are often present ; also corpuscles smaller than natural, 
called microcytes — some of these small corpuscles are darker in colour 
than normal red corpuscles^ and are globular in shape. 

White Corpuscles. — In health the relative number of the white com- 
pjired with that of the red blood-cells vaiies considerably. After a full 
meal the proportion may be i ; 150 or i : 100, while at other times it 
may be i : 550 or i 1 600. 
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Fro. 169.— Loukirmlc Bli:x«l, fr*.«! 



LjrmpfaAtfco-ftplenln Leukicmla. (v. Jahteh.) 



The blood of children contains normally a larger proportion of w^hit© 
blood-cells than does that of adults ; also infants at the breast show a 
greater percentage than those fed on cow's milk. 

A temporary increased proportion of white corpuscles, called leucocy- 
tosis, occut^ in many diseases ; it is common, for example, in croupous 
pneumonia, in many varieties of anaemia, and in cases of sarcoma. 
In estimating the proportion of white to I'ed corpuscles the blood 
should not be es^mined until some hours after a meal. An enormous 
increase in the number of white corpuscles is met with in leucocy- 
tksimia, the proportion to red l^ing as high as i : 10, i : 5, or even 
I : 2. 

In this disease it is important to observe the ai^ of the white cor< 
puacles, for when large leucocytes are in great excess the leukaemia is 
of the splmiie variety/ ^ but when both large and small leucocytes are 
present, and the latter preponderate, it is probable that the lymphatic 
glands are involved as well as the spleen — the lymphatico-dplenk type. 
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Further, v. Jaksch believes that "if many corpuscles of a transitional 
form are found, nucleated red cells, and especially large white multi- 
nuclear corpuscles, there remains no doubt that the bone-maiTow is the 
Beat of serious changes and the disease is of the mydogenic type." 

Occasionally colourless oblong octahedral crystals, Charcot's crj-'stals, 
are found in leu cocy thymic blood. 

Another condition, which may be i^ecognised by simple examination 
of a drop of diluted blood, is Melan^mia, Floating among the blood 
corpusdes are granules and granular masses of pigment, black, or occa- 
sionally brown or yellow in colour. More commonly the pigment particles 
are enclosed in cells, resembling white corpuscles. Mekmemia is often 
present after a se%^ei^ attack of malaria ; it occurs also in relapsing 
fever, and rarely in melanotic sarcoma and in Addison's disease. 

Spirillum Obermeierl — In relapsing fever a peculiar organism was 
discovered in the blood many years ago by Obermeyer, It is present 
during the febrile pei'iod, but disappears as the temperature fall^. 
The organisms consist of long, spiral -shaped, delicate threads ; they ai*e 
six or seven times the diameter of a red corpuscle in length, and show 
brisk vibratile movements in the direction of their long axis. They 
are best seen in a drop of freshly-drawn blood without treatment with 
reagents, but a dried specimen may be stained with fmchsin. 

The Filaria Sanguinii Hominis is found in the blood and in the 
uriiie in some rases of chyluria. The parasite Ls /^ of an inch in 
length, and about the diameter of a red corpuscle in width. It may be 
seen actively wriggling about amongst the corpuscles. In searching 
the blood for this parasite, it must be remembered that the filaria* may 
be found only at night or when the patient is asleep. 

Examination of the Blood for Micro-OFgaiiisms,--Tbe skin 

of the finger is first well washed with soap and water and a nail-brush, 
and then with conx)sive sublimate ( i in i ooo) ; the latter being subse- 
quently I'emoved by washing the iinger in alcohol, and then pouring 
ether over it* 

Two cover- glasses are sterilised by washing in corrosive sublimate, 
then in alcohol and ether. The finger is pricked with a sterilised 
needle i one cover-glass^ held in steel forceps, also sterilised, is quickly 
brought in contact with the surface of the blood-drop. The other 
cover-glass is applied to the first, so as to obtain a thin layer of blood. 
The glasses are then separated and dried in a chamber free from dust. 
Wlien dry, they ai-e passed three times through the flame of a Bunsen*6 
burner, and kept at a temperature of 120'' C. for several houi-s. They 
are then stained with an aniline dye for several minuteB, washed with 
sterilised diistilled water, dried, and mounted in Canada balsam. Methyl 
blue^ fuchsin, or methyl violet may be used as stains. 
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Anthrax Bacilli, l^rge rod-like bodies, are found in the hlood in 
wool-fiorterg' diseofie (malignant pustule). Thev are stained best ac- 
cording to Xioffler^a method* The cover- glasses, prepared as described 
above, are placed for five to ten minutes in a aolution having the follow- 
ing composition : — 30 cc of a coocentrated alcoholic 8olution of methyl 
blue : 100 cc of a I in 10,000 solution of caustic potash. The cover- 
slips are then washed for five to t^n seconds in a i per cent, solution 
of acetic acid. Thej are then treated with alcohol, dried, and mounted 
in Canada balsam, 

Tnberde Bacilli have been detected in the blood occasionally. Tlie 
cover-glass preparations are stained according to Gabbet's method 
(see pi 166). 

iffalaHai — ]ji this disease amceboid bodies are found in the blood. 
They were first discovered by Laveran, and his observations have now 
been fully confirmed. These bodies belong to the protozoa, and to a 
group of organisms known as h^matozoa. They are mostly found in 
the interior of the red corpuscles. In some cases they contain no 
pigment, in other cases pigment Ls seen in their interior. A sickle- 
shaped body has been described in the red corpuscles by Laveran. 

Osier gives the following varieties : — "(i.) An unpigmented hyaline 
body within the red blood corpuscles which displays active movements. 
(2.) A pigmented amoeboid body within the red corpuscles, which, 
under certain circumstances, may alter in size and form. (3.} A seg- 
mented body, in which the protoplasm divides into a variable number 
of definite small spheres. (4.) Crescentic bodies, the so-called cres- 
cent, which develop within the blood corpuscles, and form chai*acteristic 
and distinctive structures. (5.) Flagellate organisms, which may be 
seen to develop from the intra^cellular pigmented forms, or from ovoid 
bodies which are altered crescents. (6.) Free flagella. To the amoeboid 
form within the red blood corpuscles, Marcbiafava and Celli gave the 
name of ' plasmodium malaria. * '' These bodies are always present in 
the blood in malaria, and there is no evidence to show that they are 
ever present in any other diseasa Golgi has shown that, correspond- 
ing to the parox}*sm of ague, there is a process of segmentation. 

Th» examination of the blood for these organisms is of great impor- 
tance^ especially in the irregular forms of the disease, and in cases in 
which the diagnosis is uncertain. For their detection an oil immersion 
lens is necessary. The blood may be ejcamineci unstained, or the 
Plasmodia maybe stained by a f^lution of methylene blue in normal 
(0,6 per cent,) salt solution. The point of the finger is first washed 
well in soap and water, then in alcohol and ether. If the staining 
fluid be used a drop is placed on the finger, and through the drop the 
finger is pricked ; a drop of the mij^ed blood and staining fiuid is then 
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mounted on a slide, Bj this method the plasmodia are stained 
blue. 

(For description, with beautiful diagrams, the student is referi^ed to 
von Jaksch'ii C!inical Dtagutm^j traiiskted by Cagney.) 

Of great importance in the examination of the blood, is the esti- 
uiation of the number of red tiorpusclet;. This may be best done by 
Gowers* hseniaeytometer. The following is Dr. Gowers' deBcriptiou of 
the instrument and its use :^ 

The HsBinaeytometeP consiBts of: (i.) A small pipette, which, 
when filled to the mark on its stem, holds exactly 995 cubic millimetres. 
It is furnished with an india-rubber tube and mouthpiece to fticilitate 



Fta. 1 7ck.— Ckiwen* AppATAttu. a. Pipette for meoBuriikg the diluting solutimi; vt, t^'iiplllju:> 
tube for messtirlng the hlood; c. Call with dtriiloiifl on the t1«Kn- uiouhUhI <>ij a iiUde, ti» 
which iprtnga are fixml to lecunj the ooTer-glBu ; D. VeBtcl Ixi wlilch the aulmtbii U maidc 
S, Spntl for mticintf the blood and iolutlon ; P. OoArdjed ipew-poltited tieedle. 

filling and emptying* (2.) A capillary tube marked to contain exactly 
5 cubic millimetres, with india-rubber tube for filling, &c. (5.) A 
small glnsa jar in which the dilution is made. (4.) A glass stirrer for 
mixing the blood and solution in the glass jar. (5.) A brass stage 
plate, carrying a glass slip on which is a cell ^ of a millimetre deep. 
The bottom of this ia divided into ^ millimetre squares. Upon the 
top of the cell rests the cover-glass, which is kept io its place by the 
pressure of two springj^ proceeding from the ends of the stage plate. 

Tarious solutions have been employed for making the dilution. That 
which answers best consists of sulphate of soda^ 104 grains; acetic 
acid, I drachm ; dietilled water, 6 ounces. 
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The method is as foUows : — 995 cubic mUlimetres of the sodium sul* 
pliate solution are placed in the mixing jar; 5 cubic millimetres of 
blood — obtained bj puncturing tlie finger with the guarded spear-pointed 
needle F — are drawn into the capillary tube B, and then blown into 
the sodium sulphate solution. The two fluids are well mixed by i-otating 
the stirrer between the thumb and finger, and a small drop of tliis 
dilution is placed in the centre of the cell, the covering-glass gently put 
upon the cell and secured by the two springs, and the plate placed upon 
the stage of the microscopa In a few minutes the corpuscles have 
sunk to the bottom of the cell, and are seen at rest on the squares. 
The number in ten squares is' then counted, and this multiplied by 
10,000 gives the number in a cubic millimetre of blood. 



F10, 171.— Oowen' AppiuntuB. A- Ilpcite lK»tUe for dialined waltr; D, CHpiUary pIpetU? 
C. Gra^uaUHl tubt; , i\ Tube with sUudftrd dilutiuii ; i\ Lancet fur pricking the fluger. 



The average number of red corpuscles in health is 5,000,000 per 
cubic millimetre. In a healthy adult man the number may be a little 
higher, in a woman a little lower, 4,500,000. 

In estimating the number of white corpuscles, if these be not in 
great excess, it is best to count the number in fifty squares. This 
mnlti plied by 2000 will give the number of white corpuscles in one 
cubic millimeti'e. In distinguishing the white a>rpuscles, the following 
practical point is given by Gowers. If the focus of the microscope 
is raised so that the corpuscles become indistinct, the white ones, from 
their high refracting power, appear like bright points and can be e^isily 
counted. 

The Hsemoglobinoniet6P» — ^The amount of hfiemoglobin is con- 
veniently estimated by means of the apparatus designed by Dr. Gowers, 
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hflfOMigMvflinniii a inmsp^ivfit ntby red flaid takes the pUce of the 
Mrma* On i«iiiilluiii0ii c4 fiormsl ftenim a feeble absorption band Is 
mm At the bhi# pmti of the spectrum, at the w Ime ; it is said to be 
dtm to jrtt^iru But with serum cootainicig dissolved blood-pigment 
- hiemogl'iJiinwrmiii — the ftb«orption bands of oxy-h«moglobin are 
obt.nfrrfwl. 

UHo Acid \n the Blood*— IM GaiTO<l has shown that during a 
(mtf>.<y«»» <>F ^fiifn ^«>ut, urii: afid may }m detected in the blood. Two 
rinii'hirjw lit M*(iHri furiUHKiid by the blood after coagulation, or obtained 
frnin rt hl*«t»^»^^ iiro (ilncod in a glasH dish, and slightly acidulated with 
iu?4Hii« itritl ; Ik One linen libru i» placed in the Euid^ and the glass dish, 
|*mli*otixl fi-om liust, is set aside in a warm plaoe» In a few hours the 
fluid ^eliititrirtpfl by eviiponition ; thou if the thread be examined under 
tliv niicri>fliiiiiii», it wiH I»g foniid to be encrusted with crystals of uric 
noiii Hut this |)it>ce8» yieUis no crystals when the serum is obtained 
flt>iii A healthy perwon. An exoesa of uric acid in the blood has l>een 
llftli^ed by v. JakscU nl»o in antemia, pneumonin-^ pleurisy, renal and 
mrtHiie itii«eA9e. 



rllAPTER IX. 

1X4MINATION OF THB DIGESTIVE SYSTEM AND 
OP THE ABDOMINAL ORGANa 



THE TOKaUE. 

Tlwit Airf liH>|lnil>ti AiiiwJui III |wi>as«(l>a by tiit tmngm m Mamm wiy 
1% ^dnriM WTHler the headings of sise, siiaps^ ooloar, €aDdxtifla of 
IMIi4lM.lii, mti morement«L 

SIBB* — ^ Fi^kfft^ taetfliHaMtei liaij|iw dimng a ooorae of meiretirj i^ 
'fia^ <rf ^ki wWcBl gjgttsrf ^wtiwiil mlivatJOD ; ^aA^tamgmrtwmy result 

iRil>}««eit^ io m ixHsree €i mevcazy, snd is abo nemn m maam ^yMiBtJas «f 

•^ i^^L^^a^ ^i^to^^ ^w ■ Wite^.^i !■■■ aJtiiMatii «^ i^aJR «uf ^ ii a 

htmi mmremy ^ miTI-fjcaE, teu» the tongae may be so laz^ a£ u» |xri>- 

MUltt, maA rmmfy frvm mm&m isoMmmmmXkm 0I tbe thitwt^ It waa^ 
wm €l fflH|iiq|M» IhMnnii^ tf Aft lotMi ii smI. wuh a& m 
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fur is usuaUy deposited in two Uleral strips, the tip and edges o£ the 
tongue, i^hich are redder than normal, and often the middle line, being 
free from depoisit ; white at first, the fur soon becomes of brownish tint 
In intestinal catarrh a greyish gnmtny fur is common. The tongue 
often gets quickly coated witli a thick, foul fur after an attack of 
cerebral hemorrhage, or an epileptie 0t. A particularly nasty, fafvsd, 
teeth- indented tongue occurs two or three da}*8 after severe hsBmor- 
rhages, whether from stomach, lungs, or bowels. In diphtheria a thin 
brown fur is often present ; it is also to be noticed that diphtheritic 
membmne may form on the to|» of the papillae at the back of the 
toDgue. 

It is important to remember that many funded tongues are largely 
«o because no attrition has removed the far; this is especially the 
in acctto febrile diseana. I^eficient attrition, too, is the chief 
^ of unilateral fumng, for the conditions with which the latter is 
ated are tliosa which teod lo restrict tJie movements of the 
side. Amoiigsl such cooditiaiis may be mentioned absence of 
teslli tax one side, the {kreeenee of an nicer or the jagged edge of a 
; tooth ; also paralysis of one side, a& in hemiplegia. 

L — ^The tongue tends to get dry in the later stages of all 
acute febrile diseases ; this is particularly the case in typhus, 
and pyiemia. Here must be noted the part that 
partly open in fereia ]ilaya in caostng evaporation 
[ to malGe the Umgrnt dry and baked. Towards the middle 
ef Ite aeeand we e k in typliaa the tongoe becomes g^mall, baked and 
m typhoid at the end of Ihe second week there are lateral 
Dvnfur, sndtnnsveiseaDdloiigitiidiiialGraGlu 
an iWeasfiMe of the tongue. Dtyness of the tongae k often asso c iate d 
with lon^ Mill filing delifiiini ; and in chronie diseases commonly sng- 
ipvli n iiiil tanuantioQ. But it mual he home in mind that dryness 
of ihn ioBgne la not laniaiifafai in the aged, apart from iHnet^s. A i^ed, 
«kan, 4ij, ua i ih ed tai^;«B is aaen in chronic dysenter% . 

nnpaaaiiM. — ^In an acnte illness one of the eaitiest indications of 
is a te n d e nc y to sfeoistare^ Icfethv with a thinning and 
t el the lur at the tip and edge^ of a pterioody dry, brown, 
the fur comoB off in flakm^ l e adin g round 
t ; this occurs in mnaflsi, typhoid^ and in infan- 
The ao^fnlfed ** nipped toagne "" is a toagae of 
IllipiMitioB mthafig^ epithelial proMlenftMn by the sdi 



to tJie andTie ptominenee net with in j 
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lopyd lif imirirtTMlioa of iodidp of ] 

with or vitlkoat a local 
ID epOeptu^ bat aol m 

POiMB^ Mnd fiitnlj bind down %hm toogoe 
'*Umgae4w'' the numoMBts of Ae aoili 
iMtntneci mther bjmmbmt ftKattmorhfQ 
than tisuaL 

Disorders of HoTemenU- 

tongtie on protro^ion hms alreadj 1 
teria (see page 56). It mmj j 
The tongue, iock^ paHic^eics 

bMMT of ibe tongos k s 



btting Ibe toogne 1 
t of hjttsriea fttuckiw 



msolt of 



pBA of 



I of thm fRK 



wkb 



► fit^ 



of tiio 



ieXkm imUikm of tbe ifUi 



h^K 



tbe 



Willi 



ipoalfsisof line 



m pumljras agitaim. After <f«iwegii» to tlie 
lijpoglaMal nerve^ fibriHuy tenoon maj be oloiryod €m tbe siiie of ihm 
Cotigae wiiicli Is imder]goiiig stfoplij^ 

FuaJjiis.— Unilaienl weekness of the toogoit, cusamg derklioci on 

M mmf ftbo oeeor m oomeqMioe of duMge to Ite bypcgln—I 
itbiT iasiiio or ootaide lb skoU, and tKea fo»Ijsts is followed 
of the alTecAed nwleiL 

peisljsaK of Ibo loiigiio in nwoAHon with panljsie of 
one foemi coed and half the paJaxe on Uie aame side, poists to a lenon 
of tbe ttodnHa. bat mmr be doe to a tnmonr in tho 



Silateol pnimhmi fndigatoa di^oQflnlioo of the b jpogloaal nndei, 
and nanall J Cotsa a paxi of bnlbar pataljui, the tips and tbfoat being 
alio aflectet Wlieo tbe pazal jna is csomplete^ Qm toogw ^ modon- 
hm and atropliied within ihe mooihy its mnoooa miiilinuii bey^ 
Iknwm inso imgnlar £oldi^ and artienktion and aiaalieaiian are mora 

or IBM impalieu. mmer Jyaa rf wif %^%^fff m^^ A^yw hy mn ^^ImIiAj 

to faiae the tip of the toogne towardi the bard palate or tovaida tho 
sfferlip. 



teeth aie 



THE TESSTK 

Tkt umm at wbidb Ilia Iwontj milk or tunporary teeth i 
■ooifwhat TariaUe; Ika aamb e ia in the aoeompanjing tablo 
the ai«fage BMMitt% the hmr eentnl indaonii aa a mle, I 
fini to appear. 
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Hutchinson, b, when typical, pathognomonic of liei'editai'y syphilis ; the 
following^ points are to be carefully obseiTed. The deformity affects 
the upper, eentralf permaneut incisors most frequently, and these alone 
are characteristic. They are atrophied ; pegged, the width of the 
cutting edge being narrower than that of the tooth close to the gum ; 
and notched. A typical tooth presents a single notch, or a lunula- 
shaped edge (see Fig. 173), which readily Ijecomes a notch. Children 
who have such teeth are also often the sul>jects of symmetricfil deafness* 
and interstitial keratitis. 

Pitted and Rock^ Enamel. — (.'are mutst be taken to distinguish the 
teeth of hereditary syphilis from teeth which exhibit imperfect calcifi- 
cation of the enamel. 

Deficiency in the enamel pix>duces lines, furrows, or pits on the 
surface of the permanent set of teeth; and it is especially to be 
observed that the defects are horizontal, the lines or grooves running 



Ireth of uhlli] tlie BiibJtKrt of Hereditary Syphilis, allowing itokhins of 



trun«vei*sely across the t«eth, and the pits lieing arranged in horizontal 
series. The incisors, canines and fii'st molars are usually most 
markedly affected ; they may be studded with pits like a thimble, and 
in extreme cases the enamel is almost entirely aksent. Teeth of this 
de^^nption are common in children who are the subjects of lamellar 
Ciitaract, and who have suffei^d from eonv\dsions in infancy. Mr. 
Hutchinson believes that the dental defect is due to stomatitis set up 
by the abuse of mei-cury in infancy. Other authorities regard it simply 
as an expression of defective nutrition^ the result of any depressing 
influence in early life, 

XjOdsening of the Teeth often results fram the use of mercury, and 
sometimes from taking iodide of potassium. The teeth become loosened, 
too, in scurvy, in gangrenous stomatitLs, and in diabetes ; and some- 
times after measles and icarlet fever, when necrosis of the jaw may 
also ensue. 

drtnding of the f eeth, commonest by fai^ in children, pointa, as a 
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rule, to soiue foiiu of gastrointestinal irritation^ uf wliicli that associated 
with the presence of worms is one. But it also occurs, apart from 
gastro -intestinal irritation, in children of neurotic temperament, in 
whom it may lead to bevelling down of the edges of the teeth » Rarely 
grinding of the teeth is met with in the adult in connection with 
rheumatism, gout, and lithtemic conflitionw. 

THE OUMS. 

The gtims often show a red line in phthisis. In lead- poisoning it i?t 
common to find a blue or black line along the margin of the gums, but 
this is absent when the teeth are kept clean. Sometimes only a single 
row of black dots is visible ; when indistinct, the blue line is brought 
out by the administration of iodide of potassium. Similar purple or 
blackisb stains may be seen on the inside of the lips. In measles the 
gums are reddened, and often swell and bleed ; white films are also 
constantly seen^ as if the surface had been painted ^vith nitrat-e of silver. 

The gums are pale in anemia, i^ddened and ulcerated in the various 
forma of stomatitis. They are tender and spongy in mercurial saliva- 
tion and in scurvy ; the swelling is especially and primarily around 
teeth, aiul does not affect parts wiiere there are no teeth and no stumps. 

SordsB. — Thin yellowish or thick brown or black crusts occur in 
typhoid conditions. They are found on the exposed surface of the 
teeth and lips. In heemorrhage from the mouth, black crusts are seen 
on the gums and teeth. 

THE MUCOUS MEMBRANE OF THE MOUTH. 

Oolour. — It is pale in aniemia, yellowish in jaundice^ livid in cyanosis^ 

and presents local alterations in stomatitis. In acjirlet fever the mucous 
membrane is a bright red ; in measles a patchy redness is seen on the 
hard and soft palates and on the inside of the cheeks ; in purpura there 
lire pui-plish spots ; and in smallpox the characteristic eniption is often 
perfectly distinct. 

In Addison's disease, brownish or bluish-black stains and streaks may 
be visible on the buccal mucous membrane. In ]ead-|ioisoning, too, 
blue stains are occasionally present on the inside of the cheeka 

In thruill opaque white soft specks are seen on the tongue^ and the 
mucous membrane of the cheeks and lip ; tbey look like particles of 
milk curd, but cannot be w^ij>ed off, though they are less adherent at & 
later stage ; usually they are surrounded by a red areola, and when 
scraped off the mucous membrane is left raw^ and red, or there may 1)6 
a shallow ulcer. It is most commonly met with in hand- fed babies. 
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heing an expression of oral catarrh, produced by sour milk or other 
frrmen table food. In neglected atrophic infants not only specks but 
large white patches are aeen, and in bad cases the whole of the mueoiis 
membrane h covered with a white or grey membrane. Such a condition 
is of grave import. In adiiltn thrush is met with towards the end of 
exhausting disease^ especially tubereulogis. 

If a scraping be placed on a glass slide w^ith a drop of liq, potaasie 
or glycerine, and examined with the microscope, the spores and thi'eads 
of " oidium albicans " will be seen, together with squamous epithelium, 
leucocytes and detritus. The spores are oval, siiarply contoui*©d little 
^KMliee, and are often attached by their ends to form groups of two or 
threa The threads are branched and jointed at somewhat long in- 
tervals ; at the end of each limb two polar highly refracting granules 
are usually visible. 

White patches due to diphtheritic membrane are in rare cases present 
in the interior of the mouth* 

UICOrEtioH. — in teething-infants not only redness and swelling of 
the gums may be present, but also small shallow ulcei-s, or in an earlier 
stage vesicles, with a red areola round the base* 

In older children, often rickety and 01 nourished, one sees larger 
irregular greyish ulcers, which aflFect chiefly the gums, but may spread 
to the tongue, cheek and lips ; the gum adjacent to the ulcer is red, 
swollen, and bleeds easily, the teetli loosen, and the breath is foul and 
salivation copious. 

Also in young childi^n debilitiited from any cause, but es|>ecially 
from measles, gangrenous stomatitis may occur; hei"e a greyish ulcer 
is detected in the mucous membnine of the cheek, corresponding to a 
hard spot in the substance of the cheek* or the ulcer may be on the 
gum, especially at its junction with the cheek, the saliva is bloody, and 
the breath has a gangrenous odour, A brownish or black slough soon 
forms^ and when it separates, a rugged ulcer is left, which spreads 
nipidly, and may affect the whole side of the mouth ; boring thixjugh 
the cheek it meets the external ulcei*ation, and thus there may l>e a 
hole right througii the cheek. The gums being destroyed ^ the teeth 
are loosened and tlie jaw bone ui necrosed. 

Bleeding from the cavity of the mouth does not occur sd often a& 
from the nostrits. It is met with in stomatitis, scurvy, purpura and 
in hemorrhagic exanthemata. In the hemorrhagic diathesisj also 
Sfjuietimes in leucocytlinemia and in lympbadenoma, extraction of a 
tooth may cause dangerous ha^oiorrhage. 
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organismEi art* found in gi^eat numbers ; tbis is especially the case wl^en 
decomposition occurs, a^ in ecurvy and mercurial poisoning. 



THE SOFT PAXATE, FAUCES, AND PHAEYNX. 

In orJer to make a satisfactory examination of the throat, two thin^ 
are essential, a good light and depra^yiion of the tongue. Some patients 
can voluntarily depress the tongue and so expose the back of tht* throat ; 
others only by taking a deep inspiration, or by saying ** Ah " ; but in 
moet caiiea it is necessary to introduce a spatula or the handle of a 
spoon (or in children the finger), in order to depress the tongue and 
obtain a complete view of the parts behind. When good daylight is 
not obtainable, the throat may l>e well illuminated by the simple plan 
suggested by Henoch; a taper or candle, with a bright tableBpoon 
behind it, is held in one band, while the tongue is depressed with the 
other band, when it will be found that the concave side of the spoon 
acts as a good i^ilector.* To inspect the superioi- or misal portion, and 
the inferior or iaryngeal portion of the pharynx, a laijngeal mirror is 
necessary ; and digital exaniiutition is also often required. 

Colour, — The natural pale red of the uvula, fauces and posterior 
wall of the pharj-nx is deepened in all inflammatory conditions whether 
of a .simple or specific nature* A general increase in redness is seen in 
ordinary catarrh, or in that due to measles, riitheln, or typhoid; in 
scarlet fever the colour may lie either u bright or dark red ; in eryai- 
j>ehis it is often purple and Bhining. In the second stage of syphilis a 
sharply bounded uniform i-edness is frequently present. A local increase 
of colour i.s seen in tonsillitis, mainly over the inflamed tonsil ; in 
granular pharyngitis the opening.*! of the follicles are i-eddened, and in 
her[>etic sore throat the mucous membi-ane around the vesicles is fi fleeted 
In retix) pharyngeal abscess the posterior wall of the pharynx is red and 
prominent. In tubercular cases the pharyngeal wall is usually pale and 
often exhibits a fine network of injected vessels, with an intervening 
mucous membrane of purulent aspect. A patchy redness fre^piently 
precedes ulceration. In post na^il catarrh the soft palate is often 
injected, and contrasts markedly with the paler mucous membrane of 
t!ie hard palate. 

Swsllini^. — ^Tumefaction ia often geneitil and uniform, affecting the 
soft palate and fauces equally ; in many cases, however, one or other 
part, is picked out, thus in tonsillitis the tonsils may both project 
as reti globular masses which may meet and become fattened by 
mutual pressure* Quinsy or ali^K^ss of the tonsil is at first a one-sided 

^ A match-box with one Bide cotvcave nud a holder for the ]i],^hted match is now 
91 lid, and givvft very good 11 luuii nation. 
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affection, all the anterior areb of the jialaU? ii^ bulged forward, and 
fluctuation may be felt on intiWuciiig the finger. In relaxed throat 
and in oedemu laryngis, the uvula is apt to be elongated mu^ swollen^ 
and by projection into the pharynx may excite vomiting, or by hanging 
down into the larynx may tend to suffocation. 

Elevations* — Vesicles occur in herjiea of the phatynx, and may be 
sij numerouK and close together as to simulate a diphtheritic membrane ; 
a herpetic eruption on the 8kin or on the genitals sometimes ftlternat^a 
with the pharyngeal one. The vesicles of chicken-pox may also affect 
tlie throat. Sometimes the soft palate is covered with small translu- 
cent granules; this occurs in influenza, also as a chi-onic alfection, 
when it is often associated with post -nasal catftrrh. 

Fusttllea may be found in small-pox, from the thinl tn .sixth rlay of 
eruption. 

Adenoid Masses about the size of mitlet seeds ai-e met with in the 
vault of the pharynx, and larger masses at the root of the tongue ; 
in the former position they give the mucous meiiibraiie a granuhir 
appearance (clergyman's sore throat). On introducing the finger be- 
hind the soft palate small vegetations may lie i-ecognised by their 
velvety feel, while the sensation of large ones has l»t?en compared to that 
of a bag of worms. In a characteristic case the aiipect of a child who 
suffers from adenoids is peculiar : the expression is vacant, the mouth 
half open, the face elongated, and the nose narrow. There is noisy 
breathing, and usually some impaiinnent of hearing. 

Tumours. — Papillomata are the commonest ; gum mat a occasionally 
develop under the mucous membrane of the jxjsterior wall ; cant-er is 
very rara 

Calculi^ composed of phosphate and carbonate of lime, sometimes 
project from the follicles of a tonsil. 

Exudation varying in amount is seen in nearly all thixiat affections. 
Yellowish white spots of inspissated secretioUj pixjjecting from the 
follicles of the tonsils, are common in tonsillitis whether simple or 
scarlatinal ; and in gmnular pharyngitis caseous worms can often be 
easily expressed from these follicles. The above mucoid, purulent, or 
caseous mat-erials may be readily i^moved, and leave a more or less 
intact surface, but in diphtheria the whitish specks or patches of 
membrane, which are visible at the back of the throat, and which 
mainly allect the palate and uvula, are adherent, and when fomblj 
detfiched leave a raw and often a bleeding surface. Ulcers covered by 
secretion, and patches of thrush on the fauces may present a close 
i-esemblance to diphtheritic membrane; but a careful inspection will 
show that the patches of true diphtheria are elevated above the surfaoef 
whereas those formed by ulceration are usually slightly depressed ; 
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and in the case of thrush the microscope will reveal the pHrftHitic; 
growth. 

At the same time it must be sidmitted that the diagnosis of 
diphtheria cannot always be positively determined from throat in- 
KpectioQ alone. When the membrane lines the edges of the uvula 
and the palatine arch, the diagnosis m easy^ but when greyish or 
yellowish patches of exudation are limited to the surface of red swollen 
tonsils, there may be considerable difficulty in deciding wiiether they 
constitute true membrsine or are merely the secretions of an inflamed 
nnd ulcerated mucous membrane, as in the ease of scarlet fever. In 
doubtful cases of this kind the diagnosis baa to be based on concomi- 
tant phenomena; thus enlargement of the superficial cervical glands 
out of all proportion to the apparent intensity of the faucial affection, 
a moderate i>r low temperature, and the pre^nce at an early jierioil of 
albumen in the urine would be indicative of diphtheria ; while slight 
enlargement of the glands, absence of albuminuria, the presence of a 
high temperature and mpid puis© would suggest that the throat con- 
dition depended either on scarlatinal or on some other poison than t)tiit 
of diphtherin. 

Ulceration. — Hmall superficial ulcei>i are found on the tonsils in 
aeute tonsillitis, in scarlet fever, in diphthena, in ulcerated sore tbi*oat, 
and occasionally as a result of catarrhal or follicular pharyngitis. 
They also follow the rupture of herpetic vesicles. Stiallow ulcers form 
on the posterior pharyngeal w*all in catarrhal pharyngitis ; on tlie 
mucous patches of secondary syphilis ; also in tertiary syphilis when 
they are often serpiginous in outline^ have irregular jagged edges, 
and occupy niaioiv the soft palate. In phthisis, lenticular ulcers 
occur on the lateral walls and spread to the posterior wall of the 
pharynx, to the soft palate, and t^ the roof of the month; they have 
greyish caseotis doors, and thick congested edges, and small grey 
nodules are often to l>e seen in the immediate neighbourhood. 

Deep ulceration occui*s in severe scarlet fever, in diphthenn, in small- 
pox, and very nrrely as a result of cancer. In tertiar}^ syphilis dee[> 
non-symmetrical perforating ulcers ai-e common ; they eat away the 
soft palate, uvula, fauces, and back of the pharynx, laying bare it may 
be the hones of the palate or vertebrce. Sometimes they lead to 
cicatricial contraction (tjf the idiarynx. Such destructive ulcenition 
occuj's ill hereditary jus well as in acquired syphilis; and it may he 
safely asserted that most chronir ulcers of the t^insils and soft palate 
are of Nypbilitic origin. 

Gangrene of the fauce« may occur in bad cases of scarlet fever, 
diphtheria, or small pox, and very rarely from the mere intensity of 
ordinary inflammation. 



i 



THE lEHOPHAGUS. 



253 



THE (ESOPHAGUS. 

Anatomical Relations, —The cEsopbagus l>egms at the cricoid 
cartilage opposite the sixth cei*vical vert^bi-a. It lies to the left of the 
spine down to the fifth or sijctli dorsal vertebni^ then it cixjsses to the 
right side, but finally turns again to the left side, and passes through 
tlie diaphragm to open into the stomach at about the level of the tentb 
or eleventh dorsal vertebra. 

The length of the CBSophagus in the adult is from nine to ten inches. 
la passing n sonnd the distance froru the incisor teeth to tlie tiirdiae 
orifice of the stomach is alwut fifteen or sixteen inches. The left 
bronchus crosses the 03R>phagus opposite the union of the fourth and 
fifth dorsal vertebra?, or at a distance of about eight inches from the 
incisor teeth. Above this point the rosophaijus is in relation with the 
trachea and the j^ecurrent laryngeal nerves ; below with the bronchial 
glands^ the aoi1:n, pleurte and periciirdiuni. 

Examination of the CEsophagus*— in investigating a case of 
suspected o.^ophageal disease, symptoms are usually of more value than 
the results of physical examination. As to the latter, careful palpation 
with a sound is of primary importance; inspection and auscultation 
ai-e occa-sionally useful, but percussion is not required. In all cases a 
thorough physical examination of the thoracic organs is essential, and 
careful observations should be made with regard to the general nutri- 
tion of the body. 

Inspection* — Rarely the asophagus may present a sac-like enlarge- 
ment in the neck, usually on the left side; during meal times this 
diverticulum will enlarge and give a dull note to percussion, and when 
emptied by compression rumbling or splashing noises may be heard. 
A very large sac sometimes presses on the trachea and causes choking 
sensations. 

Palpation,— Pufiiness of the neck, and a sense of crepitation to- 
the fingei's, owing to the presence of air in the subcutaneous tissues, 
may follow a sudden rupture or gradual perforation of the thoracic 
portion of the cesophagus. 

In rare cases the right radial pulse has been found to be much weaker 
than the left pulse, and especially during the act of swallowing; this is 
explained by the origin of the right subclavian from the left side of 
the arch of the aorta, and its passage to the right between the spine 
and the oesophagus. 

Diagnosis is often much aided by tlie introduction of a sound or 
bougie. This, which should not be thicker than three-quarters of an 
incb| is first warmed, and then moistened with glycerine. It should 
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be passed to the posterior wall of the phaiynx» and tbeo pushed gently 
onwards, the patient\s head Wing inclined forwards to keep the bougie 
out of the larynx. Buring its introduction the following points should 
be observe<l :— 

(i.) Whether thei-e is any paln^ and whether it is limited to a 
particidnr spot ; this would indicate inlhimmation, which is usually 
caused hy local irrititnts, or ulceration, which ia commonly the result 
of direct injury from some foreign body, 

(2.) Whether any hiadrance is encountered. Obstruction i& usually 
due to spasm, which is often set up by the sound itself, especially in 
h}"stencal subjects. When the passage of the sound is resisteii, it 
should be allowed to rest for a few seconds, and then again pushed 
gently on, but if still hindered a smaller sound should be tried. The 
Bise of a stricture may be estimated from the diameter of the sound 
wliich passes through it, its site by the length of sound introduce^!, 
measuring hxnn the incisor teeth. The most common cause of organic 
stricture is caucer, the calibre of the tube lieing narrowed to some 
extent liy thickeniag of, and by nodular projections from its wall In 
cancer, however, there is not usualh^ much post-mortem evideuce of 
stricture, an«l the obstruction during life is chiefly due to pai^lysis of 
the wall at the seat of malignant ulcei*ation, as well as to a spasmodic 
conti*action of the part, above. The most common site is pix>bahly near 
the bifurcjition oi the tmchea. Other causes of stricture are cicatrices, 
following the ulcerations produced by swallowing acids or alkalies, or 
possibly by syphilis ; the tub<.^ may be also narrowed by outside pressure 
AS from enlarged glands, an aoHic aneurysm, or a mediastinal tumour. 

(3.) Any material atlhering to the sound should be examined micix}* 
soopically for evidence of blood, pus, cancer -cells or nests, thruslt- 
fungus, &L'. 

(4.) Sometimes the lateral movements of the sound are felt to lie 
very free ; this indicates dilatation of the tube, which may occur either 
above or l>elow a st ricture, and also more diffusely in cases of jKiralysis. 

Precautioni. — (k) Before passing an oesophageal bougie, the presence 
or absence of an aneurysm of the thonicic aorta should always Ije con- 
sidered ; and in obscure crises the possibility of the obstruction in the 
resophagus l>uing due to compression from an aneurysm should be borne 
in mind, for the arterial an<l (jc.^ophageal coats may form but a thin 
partition to be easily liroken through by the forcible pushing of a bougie, 
when inUxl hannoiThage would occur. Sometimes a pulsating move- 
ment of the sound gives a warning to the physician. 

(2,) There is less risk of the sound entering the larynx, but this may 
occur when the epiglottis is paralysed and when there is anOBsthesia of 
the laryngeal mucous membrane i then there is great danger, for no 
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OOQI^ warns the operator. If in such a case dyspna-a follows the 
introduction of a sound, this should lie at once removed ; and if re- 
introduced, the foi^finger of the left hand sbonld fii-st be j^>asse<l far 
back in order to reach and hold the paralysed epiglottis. 

(3,) Occasionally bony thickening of the rings of the trachea or a 
congenital stricture of the pharynx furnish obstacles to the passage of 
tbe sound, and tend to divert its course into the larynx, 

(4*) Sometimes the obstruction is constituted by a diverticulum in 
the ttsophagus, and there may be considemble difticulty in finding the 
natural channel. 

Auscultation, — Noi-mally, on listening with the stethoscope to the 
left side of the neck, a short gurgling sound, or a series of gurgles,^ is 
healed during the act of swallowing, and a similar lait fainter sound is 
also audible lower down on the left side of the six upper dorsal verte- 
l>ra>. By keeping a finger over the hyoid bone, the time between the 
commencement of swallowing and the sound heard in tbe back may 
be estimated ; this interval will lie found to be longer, and the gurgling 
sound to l>e raoi'e prolonged and weaker than normal, in cases of stric- 
ture — the a'sophagus being auscultate J below the stricture. On listen- 
ing in front over the space between the xiphoid cartilage and the left 
costal arch, two noises are heard in health — one at the commencement 
of swallowing and another six or seven seconds later ; the latter is moi"e 
delayed and more prolonged in paralysis of the cpsophagus. 



THB ABDOMEN. 

Divisions and Contents.- t'or descriptive purposes the abdomen 
is convenientl}' di\dded into nine unequal regions by four lines, two of 
which are horizontal and two vertical. The upper horizontal line is 
drawn across the body between the lowest points of the costal arches, 
the lower one between the anterior superior spines of the iliac bones. 
The two vertical lines are drawn upwards from the middle of Poupart's 
ligament. The regions thus marked out are shown in the accompmying 
diagi'am. Tbe three upper ones are bounded above by the diaphi^gm. 

Tbe Right Hypochondrium contains the right lobe of the liver, with 
the gall bladder and the hepatic flexure of tlie colon. Deeper in this 
region lie the first and second portions of tbe duodenum, and still 
deeper the supra-renal capsule and the top of the right kidney. 

In the Epigastric region are situated tbe body and pyloric end of the 
stomach antl the loft lobe of the liver; behind the stomach are the 

^ These sound lik» bubbling rdles« and^ when beard on b'etening over tbe upper 
part of the interscapular rogion, may loftd & cirelew obfterver to diagnose diienae of 
the lungt. 
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Shape and Size. — In hetUth the form of the abdomen variets gi-eatly 
in different individuals. It is more protnberant in women and 
children tJian in adult males, while in old age it often becomes very 
SHI all and shrunken. 

A Uniform Qeneral Emlargement may be due ; — 

1, To a fatty condition of tlie abdominal walk or of the mesentery ; 
or to (Bdema of the abdominak w^dls, 

2, To ascites, ie,i an effnsion of liquid into the peritoneal sac. In 
ascites the shape of the abdomen varies with change of pastui-e, the 
lowest part being the most prominent. A small quantity of fluid is 
indicated only by lateral bulging in the flanks, A large qnantity not 
only bulges the flank^ byt rounds the anterior aspect of the belly ^ 
pt]Lshe8 outwards the lower ribs, and causes the whole abdomen to 
become barrel -sbaped ; the umbilicus is frequently stretched, and the 
whole surface exceedingly tense. 

3* To oieteorism, /.t\, distension of the bowel by gas. Great enlarge- 
ment of the abdomen, caused by excessive meteorism, is often a conspi- 
cuous featui^ in case« of strictm^ involving the rectnm or sigmoid flexure. 

4. Rarely to gas in the peritoneal cavity* In the two last conditions 
a change in the posture of the patient does not affect the shape of the 
ahtlomen. 

5. To great enlargement of the uterus, ovary, spleen, bladder^ or 
other organ ; or to a retro- |K}ritoneal myxo-saixioma, 

Unsymmetrical EQlargemeiits are citased : — 

1. By distension of the stomach or of a portion of the bowel; or by 
an increase in size of any of the other viscera. 

2. By tumours of the various organs, or of other structures within 
the abdomen, or in its parietes. 

Depression of the diaphi-agm, too, from intra-thoracic disease tends 
to protrude the abdominal wall ; thus a general fulness may be observed 
in emphysema, a local fulness below tlie costal ai-ch when there is 
effusion into the pleura on the same side. 

Betraction. — A diminution in volume of the alxlomen is observed as 
a sign of genend emaciation ; also in lead poisoning, and in strictui'e of 
the a'sophogtis or at the cardiac end of the stomach. In children suffer* 
ing from biisilar meningitis a boat-shaped hollow is fi^quently noticeable. 

Movements. — In addition to the movements of respiration, the 
abilominal parietes may be affected by the peristaltic movements of the 
stomach and intestines, by pulsiitoiy movements of the heart and 
aorta, or by the movements of the ftetus in the gravid uterus. 

The Respiratory Movements are increased when those of the thorax 
are restricted, in ejnpbysema, pleuritic effusion, and extensive con- 
solidation of the lung. 

R 
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It may be pvotroded bj a hernia or its tittiieB infiltrated 
thifhmed bj a new growth ; thus it is eoxBetimee oonoomitantlT 
hf caxMser in cases of cancer of the etomsefa or omentunL A 
iBcal fistaba maj form at the mnbilicas in ooiuiection with tnbercDlar 
diefiaae of the inlestine; in rare cases it is dependent on a patent 
MeeM'sdivertkahim. 

A PfTitetfim of the Bnper^mal Veins points to engorgement of the 
portal i^steiDy which maj be oanaed bj disease of the terminal branches 
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The Skin is often pigmented during pregnancy, especially around the 
navel and lower part of the linea siba; and BtiU more markedly in 
Addieon's ffiscnui; also in other forms of chronic abdominal ^^ti^m ^ 
as tofaendei cancer and malaria, ^liite or blui^ lines {litum aOs- 
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canter), together with a bluish-white colour of the general surface, are 
met with as a result of ^'eait or repeated disteDsion of the abdomen. 

Palpation of the Abdomen. — In the investigation of abdominal 
disea^se, palpation is by far the most valuable method of examinatioa. 
To carry it out efficiently the abdominal muscles should be as relaxed 
as possible^ and this is best attained as follows ; — 

(i.) The patient should lie on bis back with his shoulders well raised 
and supported, the chin touching the sternum and the knees drawn up. 

(2.) Tiie examiner's haodi*, previously warmed, Rbould bo placed 
gently on the abdomen, and then pressed in evenly and tirmly while 
tlie patient is engaged in conven>ation, or after he has made a for- 
cible expiration. In this way the abdominal cavity may be pretty 
tboroughly explored, 

(3.) Occasionally^ owing to unyiehling tension of tbe recti muscles, 
the administration of chloroform is reqiiireil. 

Normally the surface of the abdomen, while generally soft and 
yielding to pressure, is somewhat firm over tbe recti muscles, and in 
the epigastrium over the liver. By deep pressure tbe kidneys, aorta, 
and even the Vf^rtebra! column may frequently Ije felt. 

Pain OB PreBSUre.— This occurs in all inflammatory conditions affect* 
ing the walls or contents of the abdomen. General tenderness is usually 
due to inflammation of tbe peritoneum, but may occur in hysterical 
subjects, when there will probably be hyperjesthesia in other parts. 
Localised tenderness lb significant of an affection of some underlying 
structure ; but it may result from, irritation of any portion of tbe 
Beo8or>^ tmct l>etween the skin and tbe spinal cord, as from herpes 
zoster, pleurisy, or pachymeningitis. Tenderness in the epigastrium 
occurs in cases of abdominal aneurj'sm^ in incipient caries of the spine 
and in gastric ulcer. 

Resistance — As a rule, the sensation of increased resistance to 
palpation is an indication that some morbid change exists beneath 
the part palpated; its presence and position should be carefully ob- 
served, for it may be the only |>alpalde sign of a deep-seated lesion. 
But hard tense muscles are met with in hysterical or neurotic subjects 
apart from internal disease. Frequently, too, they are associated with 
distinct swellings ciiused partly by local distension of the intestine, 
and partly by muscular contraction. Sometimes a dull noto is obtained 
over the prominence, and the resemblance to a new growth may be 
great. But these "phantom tumours" come and go, and usually dis- 
appear when chloroform is administered, or when gas is removed by 
means of a tube passed into the rectum. Tbe abdominal wall becomes 
banl, knotty and i^tmcted in ordinary colic, whereas in lead oohc it is 
often soft and suppla 






fmm others arising within the abdominal cavity ; the former are more 
easily felt when the patient is on his hands and knees, and often 
become more apparent when the patient contracts the alxlominal 
muscles in their neighbourhood. 

Lastly, the possibility that an iibdonainal swelling is merely a fsecal 
tumour should always be considered, and hence it is highly advisable 
to tboronghly empty the bowels before arriving at a positive con- 
clusion with regard to any abdominal tumour (See Intestina) 

PorCUSSion* — ^The knowledge derived from percussion with regard 
to the size of the solid vL^cera and tho state of distension of the 
stomach and bowels is referred to under the examination of the indivi- 
dual organs. In the present place it is only necessary to consider 
percussion in relation to the condition of the peritoneal sac. 

Idqnid in the Sac, — The smallest effusion accessible to percussion is 
one which rises a little above the level of the pelvic cavity ; this yieklK 
a dull note over the lowest part of the abdomen when the patient's 
Ixxly is ei^ct^ the dulnass disappearing when the patient lies down. A 
larger effusion produces dulness in the flanks when the patient is on 
his back, and also in the hypogastric region. If the effusion be free, 
the site and extent of dulness vary with the position of the patient; 
thus, if he turn on one side, the level of dulness rises on the dependent 
side, while the dulness of the uppermost flank gradually diminishes or 
distippeai-s altogether, being replaced by clear or tympanitic I't^sonance, 

A very gi'eat effusion may in exceptional cases render the whole 
surface of the abdomen dull to percussion, but, as a rule, a small ai'ea 
of resonance still remains in front above the umbilicus. In all eases 
of effusion, too, a tract of clear resonance may usually be detected on 
each side between the axillary and scapular lines, that is in situations 
which correspond to the positions of the ascending and descending colon. 

It is, however, a matter of frequent observation that considerable 
ascites may exist without any dulness ; when this is the case, the 
diagnosis is based partly on the size of the abdomen and on the results 
of palpation, and partly on a consideration of the general aspects of 
the case. 

It is also to be noticed that dtilness due to the presence of a liquid 
effusion may not alter its position with that of the patient, hut remain 
fixed to one flank or to some other part of the abdomen ; this is 
usually, but not alwajrs, to be explained by the presence of adhesions 
whicii shut off the liquid from the rest of the peritoneal cjivity. 

Gas in tlie Sac^^^ large quantity of gas in the peritoneal cavity 
yields a uniform tympanitic sound to percussion over the whole abdo- 
men, and this resonance encroaches upon or replaces the special sounds 
of tiio liver, stom?ich, and spleen. 

Conditions simulatijig Ascites. — The most common are (i) large 
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cysts — ovarian, renal, or hydatid; (2) a distetided urinary bladder; 
(3) a pregnant litems. 

An Ovarian Cyst is distingnisheJ by the following points ; — 

(i.) There is commonly a history of a swelling beginning in one 
iliac region, 

{2.) The gi-eateet girth of the abdomen is usually below the umbili- 
cus, whereas in ascites it is at the level of or aljove the umbilicus. 

(3,) The umbilicus is at a higher level than normal, but in ascites it is 
commonly, ns in health, about an indj nearer the pubis than the sternum. 

(4.) There is d 11 loess in front and resonance in the flanks, the reverse 
being usually the case in ascites. 

(5.) The fluid obtained by tapping an ovarian cyst is often glutinous, 
or of brownish colour from admixture with blood. 

(6.) Vaginal examination is also of assist^iiice in diagnosis. 

A Eenal or a Hydatid Cyst is usually easily distinguished from 
ascites by ihe unilateral origin of the swelling, by the nature of the 
fluid, and by the history and other ^'eneral features of the case. 

Causes and Differential Diagnosis of Ascites. ^The chief causes of 
ascites, together with some of the leading indications upon which the 
diagnosis of a particular case is based ^ are arranged from a clinical 
standpoint in the following table : — 

L Ascites is mot aABoci&ted with dropsy olsewhcre. 

1, Abdamioal pain and teiuitTnesa arc severe; the abdomen is usuallj 

much enlarged from distension of the intestines, hot the quantilj of 
ascitic fluid is usually stimM, and insufficient to give distinct fluctua- 
tion. Vomiting, constipation, pyrexia and collaj«e are other marked 
features of the ctise. Acute Pcritonitii, 

2, Abdominal i»ain and tcnderiiea«.are moderate or sligbt, 

{a,) Tumours of various sizes, shapes and consbteuce may be felt. 
«L The abdomen is retracted or moderately enlarged. The 
patient is usually young, is emaciated, subject to night 
sweats, and to irre^lar action of the bowels. There 
may be signs of tubercle in the longs, or in other organs. 
Freqaentlj there is redness and cedema about the 
umbilicus. Tubercular PerUonUU. 

p. The abdomen is greatly enlarged ; there is vomiting and 
emaciation^ and the patient is usually past middle life. 
(1.) Fluctuation is distinct, and nodules may be felt 
near the umbilicus ; there may be evidence of 
oancer of the stomach, ovary, or other organ. 

Cancer of Ptritonevin, 
(2.) Fluctuation is indistinct ; hard, irregular, or gela- 
tinous masses may be felt ; the fluid obtained 
by tapping is viscid or thin and turbid, with 
blood and colloid cells, 

CdUiid Di^eate of Peritoneum, 

(^) No tumours to be feJt ; the abdomen is moderately enlarged* 

and constitutional disturbance is usually moderate in degree. 

Chronic Peritomitii. 
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3. Abdominal pain and tenderness i^light, absent, or limited to hepfttio 
region. 

((I.) There h much ascites ; the BupLTficial veins are distended ; 
there are venoos stigmata on the chef?ks ; the liver is some- 
times pfilpably enliLrgert, sometimes noti, and its dulnes!^ may 
be diminij^hed ; the spleen ia often enlarged. 

CirrhoiU of the Lifcr. 
{b.) Degree of ascites variable ; superficinl veins not usually en- 
larged ; jaundice comrDonlv present ; irrejjular or nodtilar 
enlargement of liver ; spleen not enlarged. Caiwtr of Liver. 
IL Ascites is associated with dropsy elsewhere. 

1. DTspnoea and oedema of legs, before and out of proportion to degree of 

ascites. 

( I-) Physic^ signs of dilatation of right ventricle. Tricuspid ineom- 
pctence from mitml diitan^ or frotn 6roneAiti* mid fmpfiif*emaf 
or from fcfoknest qf&trdiae mwtdt. 
(2.) Rapidly progressing cedema, great enlargement of superficial 
veins of chest and abdomen, and perhnps physical signs of a 
tumour or indications of pressure upon oesophagus or lungs. 
7'umo\ir mniprcggiiirf Ipfrrior Vena Cffta, 

2. (Edema beginning in the face* and often associated with hjdrothorax, 

albuminuria, and other signs of renai disease. Kidi%ey Diiease, 




THE STOMA0H. 

Anatomy •—Five-sixtbfi of the stomach He to the left, one'&ixth to 
the right of the medial plane of the iKxiy. The cardiac orifice, placed 
deeply, Hew in front and to the left of the eleventh dorsal vertebra ; 
opposite to it anteriorly ).s the sternal end of the seventh costal caiiilage. 
From the card i a the f^mall curvature iniiif^ at first vertically downwards 
along the left side of the vertebral ctjliimn, and then bends across at 
about the height of the first lumbar vertebra to end in the pylorus, 
whicli is situated a little to the right of the middle line, at the level of 
the tip of the en si form cartilage, its right border corresponding to 
the union of the seventh and eighth costal cartilages. The small curva- 
ture is completely covered by the left lobe, the pylorus by the right 
lobe of the liver. 

The fundus, the highest part of the stomach, lises into the left hypo- 
chondrium, and is partly covered by the left lung. The great curvature, 
descending from behind the left lung, passes th rough the left hypo- 
ehondrium and epigastrium to reach the pyloric end near the gall 
bladder. The position of the great curvature varies greatly according 
to the state of distension of the stomach ; an average position in the 
middle line is about midway between the ensiform cartilage and the 
umbilicus, and in health it is quite exceptional for the great curvature 
to extend as low as the umbilicus. 

Symptoms present in Stomach Disorders,— A person suiTering 
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from a disorder of the stommch usual! j com plains of some symptom 
which is related to the taking of food, such as pain or fulness after 
meals, flatulence, aeiditv, heartbum, nausea, or vomiting. Bui the 
chief complaint may be of the heart ; the patient is eonscioas of its 
movement^ or su^terB from palpitation, and sometimes indeed believes 
that there m actual disease of the heart. Occasionally, and espe- 
cially when there is malignant disease of the stomach, the patient lays 
the greatest stress on loss of desh and strength, whilst it is to be 
noticed that in all stomach afifections there is a tendency to mental 
anxiety and depression. 

Common to all diseases of the stomach is the presence of pain over 
the seat of the organ, that is, the epigastrium. In association with this 
pain the patient may complain of pain in other situations, as over the 
ftont of the chest below mid-sternum ; between the shoulders at the 
level of the fourth and fifth dorsal vertebrn ; while sometimes there is 
a feeling of constriction and oppression in the left side. In addition 
to these localities the h^id is often the seat of aching pains ; sometimes 
there is occipital headache, but generally the patient suffers from severe 
pain across the forehead. 

The abdominal pain of gastric ulcer occurs some time (a quarter 
to two hours) after a meal^ that of gastric catarrh immediately after 
food-^the former is usually situated at a higher level than the latter, 
which often corresponds to the position of the lower curvature, 
and may be limited to the back in the neigh hour hcMxi of the eleventh 
and twelfth dorsal vertebne. The pain of gastric ulcer m.iy abate 
when the patient lies in bed, but that of catarrh or cancer tends to be 
persistent. 

The early symptoms of cancer in the stomach frequently comprise a 
sensation of fulness and discomfort after food, together with a more or 
less constant feelirifif of uneasiness in the epigastric region. 

Inspection and Palpation. — Dilatation of the stomach gives rise 
to a uniform somewhat oval prominence in the epigastric and left 
hypochondriac regions, and the outline of the gr^iter curvature may 
be distinctly seen. If the dilatation is excessive the whole abdomen 
becomes enlarged, and even tensely prominent. Frequently in chronic 
dilatation the stomach occupies a lower position than normal, and then 
the epigastrium may be flat or depressed, instead of i-ounded Some- 
times in such cases peristaltic movements are so marked that the whole 
outline of the stomach becomes distinctly visibla 

Artificial Inflation of the stomach by carbonic acid gas is sometimes 
of much value in diagnosis ; for bj- this method we are enabled to form 
an opinion with regai^ to the shape and size of the stomach, the 
capabilitie*s of the pyloric orifice, together with the relative position 
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and immediate connections of any tumoui'. It is easily performed by 
giving' to the patient first one or two te/iKpoonfuls of tartaric acid dis- 
Rilved in water^ and then, after an interval of n few seconds, the same 
quantity of a solution of bicarbonate of soda. In a shoit time the 
epigastrium bidtjes out^ and the greater curvature may be perceptible 
hs low ai?j or more commonly a little above, the level of the umbilicus. 
If any nntoward symptoms arise, such as gasping for breath, or much 
general distress, they may be promptly i^elieved by the introduction 
of the stomacli tube. Sometimes, owing to ulceration or cancerous 
deposit, the pylorus is more or less incompetent; then the carlx)nic 
acid gas will ])asK directly into the duodenum, and consequently infla- 
tion of the stomach cannot be satisfactorily bixiught alx>ut. 

Pain on Pressure. — While periodic diffuse pain and a varying degree 
of general tenderness ai'e common to all affections of the stomach, both 
may lie entirely absent even when the viscus is the seat of well-marked 
disease. 

A localised pain in the epigastrium, or liehind over the lower dorsal 
and upper lumbar vertebne, which is usually aggravated by pressure, 
is significant of gastric ulcer. There may 1^ tenderness, t€K>, in the 
neigh iKJurhood of a cancerous tumour. Tenderness in the epagaatrium, 
or at a lower level, is met with in gastric catarrh, whereas in cases 
of atonic dyspepsia pressure with the Imnd often gives the patient 
relief. 

Increased Kesistance iu the epigastric or umbilical region^ and 
especially over the upper portion of tVie right rectus muscle, may be 
the only palpable evidence of a tumour of the stomach. Tenseness of 
the epigastrium also occui's in cases of ulcer, and in gastritis ; while 
when the stomach is much dilated from any cause, and its walls are 
hypertrophied, there is increased resistance to pressure often over an 
extensive area. 

A Tnmoor aljove and a little to the right of the umbilicus is sugges- 
tive of scirrhus of the pyloriLs, for this part is ea,sily dragged down 
from its normal position at tlie right costal margin. The mass is 
usually circumscribeil, except on the left, where sometimes it may be 
felt to shade off gradu;dly into the wall of the stomach. Its size is 
usually less than that of a Tangerine orange. It is unaffected by the 
movements of rei^piration, although occasionally a slight descent may 
be felt during a deep respiration, and especially if the stomach tumour 
is connected with the liver or adherent to the diaphi^gm. 

In a suspected case of cancer of the pylorus, when there is no obvious 
prominence to be seen or felt, there is one place especially which 
requires the most careful investigation; this is the edge of the light 
rectus muscle above the level of the umbilicus. The observer, standing 
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A tOBoar in tko epigattrinai and left hypochoDdrium oocors in mmiter 
of the bodf of the rtoiaadi ; aod ridges laaj be felt when the cvt^a- 
tarai are aiarkcdly iovolv^ In these regions, too, a fiita, saKWith 
hard rasas is peseepttble in saeh rare eoDdttions as di^ose saroosaa, or 
dtronie indaratioci of the vail of the stomach ; endenoe of the ktler 
eoodtlaon ts nsoally most distinrt to the right ol the HuddLe line, where 
also indnratioB amand an oker maj sometimes be feit. 

Tmioiirs involving the csjrdiae orifice or the lesser cur v a t c r e aie not 
eaailj ifcbed Ij the fingeisL Cancer at the cardiajc end of the stomach 
is indeed very difficult to diagnose; no tamonr maj be felt, and 
hwrnateniesia n nsuallj afasent ; there is commonlj great ima?mt&, and 
the case often resembles one of pemicioiis anaemia, but the age is more 
advanoedy and the skin and retina are free from hasmorrhages. 

Yery rarely bard irregular ma&^ies in the eptga^rium are due to 
gMtric concretianSy such as hair, string, <kc. 

Flnctnatioii and Splaahing Sounds are commonly obtained in cases of 
great ga^ric dilatatian by palpating the lower part of the abdomen* 

Percussion*— Tbe outline of the stomadi cannot, in normal oon- 
ditioiis^ be mapped out by percuf^ion, for only the great curvature and 
a smaU portton of the anterior surlsce are in direct contact with the 
abdominal parietes. Over this soperficial portion a clear low-pitched 
^rmpanitic note is commonly obtained, which may sufiiee to separate 
the ^stomach from the liver above, the lung and spleen to the left, and 
the colon below. Bot the character of the percossion note will obvi- 
ously vary greatlj at different times in relation to the contents of the 
stomach and the ten&ion of its walk ; solids and liquids prodacing a 
muffled or dull note, great distensioii from gas imparting a metallio 
quality over a larger or smaller area. The note over the transverse 
colon is common 1 J higher in pitch than that over the stomach, but if 
the latter contain but little ga5, while the colon is distended with it, 
it will probably be impossible by means of percussion to define the 
greater curvature whidi forms the line of separation between the two 
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organs. The following methods are sometimes of service when it is 
conhidered necessary to form a true estimate of the size of the stomach, 
or to determine the position of the great curvature. 

1, Ai-tiliciftl inflation of the stomach with carbonic acid gas, as 
already described on page 264. 

2. The stomach Iseing empty, the abdomen is percussed while the 
patient's body is erect ; under these conditions the boundaiies of the 
stomach will be indistinct But if now the patient drink a large 
quantity of water — the ereet po,sturo being maintained — a dull area 
will be fountl ciossing the linea alba, the lower boundary of which 
may he taken as the line of the greater curvature* 

The second Is a much less satisfactory method than the first. 

Traube'B Semilunar Space.— This is that portion of the left hypo- 
chondrium in which the fundus of the st^imach lies nncovereil It 
extends vertiailly from the sixth lo the ninth cartilages, and trans- 
versely from the heart's apex beat to the anterior axillary line. The 
chord of the semicircle Ls formed by the left cosLil margin^ and the 
arc, only slightly convex, is bounded by the apex of the heart, the left 
limg, and the spleen. 

Diminution of the Gastric Tjnnpanitlc Area is produced by enlarge- 
ment of the spleen or of the left lobe of the liver, by pericardial 
effusion, by hypertrophy of the heart, or by fiuld in the cavity of the 
left pleui^. 

In the last condition, dulness in the upper part of Traube's space 
is an early phenomenon, and as the effusion increases the space 
becomes smalh^r, till finally in some cases it is completely obliterated, 
dulness being obtained as low as the costal margin. In pneumonia of 
the lower lobe of the left lung, Tn\ube's space is rarely encroached on ; 
hence some CVmtinental writers have regarded a distinct diminution 
in the area of the semilunar space as a point in favour of pleurisy, 
but in our exjierience a tympanitic note ascending bigli into the axilla 
in cases of pleuritic eJTusion is by no means of rare occurrence. 

Enlargement of the Gastric Tympanitic Area occui-s — 

(k) ^lost markedly in chronic dilatation of the stomach, which may 
be caused either by obstruction at the pyloric end, or by weakness of 
the wall of the stomach. Then a tympanitic note is obtained over a 
wide area, sometimes even as low as the pubes. Particular attention 
should be given to Traube^s space, for minor degrees of gastric dilata- 
tion are often only indicated by an extension np wards and to the left 
of this tympanitic area. If the stomach contain Hquid as well as gas, 
the percussion sound will vary with change of posture. Here may be 
mentioned the tympanitic note at the left base which is sometimes 
found below the dulness due to pleuritic elTusion, 
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(2.) In the rfti-e condition described by Fagge as acute paralytic dis- 
tension ; here the front of the abdomen is resonant, but there is usually 
dulness and fluctuation in the pubic region. 

(3.) In downward dislocation of the stomach as from tight lacing, or 
from tumours which median iciilly drag down the pylorus. 

Tumours of the stomach, unless very massive, do not yield an abso- 
lutely dull iioundy but commonly a muffled tympanitic note, 

AliSCIllt&tion,^ — ^^This method is of little value in diagnosis. In 
healthy persons, shortly after taking much liquid, metalHc or gurgling 
sounds may be heard on applying the stethoscope over the stomach, 
when, at the same time, sudden pi^ssure is made over the upper part 
of llie abdomen. Sometimes such noises heard in the neighboarhood 
of Uio left hypochondriuai may closely resemble pulmonary metallic 

In contraction of the cardiac orifice, on auscultating the epigastriam^ 
libit noise of swallowing is much delayed, and heard as short metmlEc 
4npB^ In dilatiktioii of the stomachy with fermentation of th» eon- 
JMiy sfOB^mmMo, bubbling rales from bursting of g*s babbles may be 

TW nMMiioii sfdasli is also a Enable sign of tlus eoodition ; it is 
<ibtiiBmi by taking the pstient while the ear is held OTet his stomadb. 
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in dilatation of the stomach the aridity may W suSieiently intense to 
produce red spots on cloth. 

The vomit is alkaline sometimes in chronic gastritis, and when there 
is much blood present. The watery fluid met with in pyrosis and in 
Asiatic cholera is usually neuti^al or alkaline. 

SmolL^ — As a rule, vomited materials have a sour smell j which is 
vfiriously modified by the different kinds of food taken. 

The pi'eisence of fatty acids is recognised by their peculiar penetrating 
odour. A beery smell points to fermentation of the stomach contents. 
A fffical odour occurs in cases of intestinal obstruction, and an ammo- 
niacal one in cases of uraemia, A peculiarly repulsive cadaverous factor 
is often observed when the vomit contains much blood, and especially 
if it be derived from a cancerous ulcer 

In cases of poisoning", the smell of the vomit may be of help in diag- 
nosis ; thusj in phosphoiiis poisoning a characteristic odour Ls noticed, 
in poisoning by nitro-benzol a smell of bitter almonds. 

Consistence and General Appeapance.— Food, more or less 

uualtei'cd in character, is vomited in hysteria; in cancer of the cardiac 
«nd of the stomach ; and in dyspepsia, whenever the secretion of 
gastric juice is imperfect either &a regards quantity or quality. 
Partially digested food is rejected in cases of cancer of the pylorus and 
in many casas of dyspepsia- In acid dyspepsia much fatty matter is 
often found in the vomit, which occui-s several hours after a meal. 
Certain articles of dieU such as coffee, cocoa, or red wine, colour the 
vomit 60 that it may look as if mixed with blood, A black coloui-ed 
vomit occurs in cases of acute lead poisonings and after the adminbtra 
tion of preparations of iron or bismuth. Round worms are sometimes 
vomited by children ; and less comnaonly thi-ead worms, anchylostomie 
or trichina*, have been found in vomit. Membranous shi-eds of 
echinocoGCUS should be sought when a hydatid tumour of the liver 
or spleen has burst into the stomach ; under the microscojrie scolices 
and booklets may Ije discovered. According to the predominance 
of certain constituents, vomits may be divided into the following 
categories : — • 

Watery Vomit. — (i.) '* Pyrosis" or ** water-brash *' occurs in chronic 
catarrh, especially in that of drunkards ; in ulcer and cancer of the 
stomach; and sometimes in "nervous dyspepsia," The fluid vomited 
is thin, wateij, more or less clear, and consists largely of swallowed 
saliva, or is derived from glands at the lower end of the a;sophagus ; 
commonly neuti-al or alkaline, it may be stixmgly acid and secreted by 
the stomach. The specific gravity is 1004- 1007. Sulphocyanide of 
I>otassium may be present, as indicated by a dark blood-red colour 
with ferric chloride. (2.) In cholera, a pale watery fluid of low sp, gi\ 
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Hjeisatoiiiosii.— (L) SbsU HMOftftkiii of Blood. — Wbeoever romhing 
k acoomponkd bj levoio itfiitihig; florid streaks of Mood axe oooimoo^ 
tad eepeekllj «o ia copyMlion of the g^atene mucous wiiWpb i o iM^ as 
from heart or liver dksaic^ 

WEeti blood remaino eoOM time m the fttomacli, it i^ altered bj tbo 
gastric joioe — ^tbe red eorpoides aad baemoglobin beiog broken op and 
replacMl by biem&tiii — and beoomes cbooolate-oototired, or like " coffee 
grouiKU.'* The oondttioD k frequent in cancer of the stomadiy bat 
oo0ttr» Um commonly in nicer and congestion of the stomach, unless 
Hm IttHor result from swallowing a strong acid. 

Pure onchanged blood k very rarely vomited, and is scarcely ever so 
bright ct>loure*l a^ that derived from the lungs. 

(2.) Large Baamorrhages^ up to 6e\enil pints, Mxe e^edally charac- 
leristk of gmttric ulcer; the blood k usually darker and less frothy 
thftii thftt brought up from the lungs. HaemorrhiLge sometimes occurs 
ia Oiaoor of tbo stomach, or a.s a result of portal congestion ; it oocsr 
sionally may arl»e from the opening of an aneurvBm into the Gesophagus 
or i^tomttch) or in connection with the hfeinorrhagic diathesis. 

When blood k vomited, its £ource k not necessarily the fitomncli ; it 
umy be wwallowed blood which has come from the nose, throat, or even 
from the lungM* In drrhosk of the liver, the veins at the lower end of 
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the oesophagus are frequently enlarged and vaiioo&e, and blood derived 
from thera may run down into the stomach ami then be vomited. 

It has been already mentioned that a i-ed or black vomit may derive 
its colour from other substances than blood ; it is therefore essential in 
all cases of dai*k vomits to apply one of the following tests : — 

TesfB, — I. Filter some of the "coffee ground" looking matei-ia! ; 
evaporate to dryness a small quantity of the filtrate^ powder the residue 
and place it with a crystal! of common salt on a glass slide, and lay a 
cover-gljuss on tiie pi^pai-ation. Then let a few drops of glacial acetic 
acid flow beneath the cover-glass, and gently heat for some time, when 
brown or red crystals of bajmin will be seen under a high power of the 
microscope. 

2, Treat a portion of the vomit with caustic potash, filter, and 
examine the filti'ate with the spectroscope for the spectrum of hicmatin 
in alkahne solutions. 

The Microscopical Examination of vomited matter is best carried 
out by decanting oil the liquid part into a conical glass, and subse- 
quently taking up a drop of the sediment with a pipette. The follow- 
ing are the chiof constituents that may be present :■ — 

r. Food Particles. 

(cl) Striated muscular libres, either intact or divided into a number 
of discs, or repmsented by a crymhling mass according to the stage 
of digestion, (k) Invohintary muscular fibres, (c) Elastic fibres and 
connective tissue, (d.) Fatty globules and fat needles ; these are highly 
refnictive, and dissolve in ether, (e.) Starch granules, w4iich are recog- 
nised by their concentric arrangemeut, and by the blue stain they take 
with iodine. 

2. Epitheliiun. — ^ Flattened cells from the mouth and columnar cells 
from the stomacii may be vLsible, together possibly with custs of the 
gastric follicles. Particles, too, of mucous membrane may be seen, 
perhaps stained with blood, and presenting the openings of gastric 
tubules. 

3. Red Blood Corpuscles are seen unaltered only when a sudden 
haemorrhage into tlie stomach has been immediately vomited ; as a rule 
the corpuscles are represented by colourless rings. 

4. Leucocytes, mucous, or pus corpuscles may also be present. 
5 Cancer Cells ai-e usually difficult to recognise. 

6. Fungi. — (1.) The Yeasts. — (a.) The yeast plant or torula csere- 
Ylsim consists of oval highly refracting cells?, which are usually in 
groups of three or more, and often form branching chains. A few 
isolated cells ai^ very common ; when numerous, they are significant of 
fermentetioo having taken place in the stomach, and of abnormal 
atarch digestion* Yeast cells are often seen in cases of chronic catarrh , 
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ulcer, caneer and dilrttation of the stomach. They stain biownish 
yellow with iodo-potassic iodide solution, (b,) Thrn^'h fungus very rarely 
may be detected in the vomit. 

(2.) Schizomycetes. — Many varieties of microcucLi, bacteria and bacilli 
are met with in v<jmit. Of micrococci the sarcina ventricnli ii5 fi-equently 
present^ along with yeast cells, in gastric dilatation. These cocci ai« 
commonly in squai^ groups of four or some multiple of four. They 
resemble wool packs, have a dark silver-grey tint, and turn a mahogany- 
brown or a reddish violet colour on adding a drop of iodo-potassic 
iodide solution. They are i^ndened more distinct by the addition of 
Hq* potiissa^. 

(3.) Moulds. — Filaments and spores are occasionally seen* but are of 
no known pathological significance. 

INVESTIGATIOIf OF THE CONTENTS OF THE STOMACH 
AND OF ITS ACTIVITY DURING DIGESTION, 

To make a complete eicamination of any case of stomach disorder, it 
is necessary to investigate the process of digestion by every means at 
our disposal, in oi-der to obtain information with regard to — 

1 . The duration of gawtric digestion. 

2. The condition of the contents of the stomach during digestion. 

3. The motor power of the stomach during digestion, 

4. The absorptive power of the stomach during digestion. 

And although in practice it is not always necessary or even desimble 
to withdraw the contents of the stomtich, there ai-e cases in which it is 
impossible to make an accui'ate diagnosis, and to administer other 
than empirical ti'eatment, without fii^st submitting the gastric contents 
to careful and I'epeated examination. 

I. The Duration of Gastric Digestion varies with the kind and 

quantity of food taken, and to some extent in different persons. To 
determine the duration in a particular case, it is necessaiy to give a 
standard meal, consisting of some clear soup, a chop or steak, and a 
piece of white bread, and to forbid any other food to be tidten for the 
next six or seven hours ; after this interval the stomach is to be 
emptied. 

Method. — To empty the stomach a soft gum tube, having numerous 
fine perforations in its end^ should be introduced into its cavity until a 
slight hindnince is encountered. If the viscus is modei'ately full its 
contents flow out at once, but if it is nearly empty, it may be necessary 
to press sharply over the epigastrium, or to pinch the tube with one 
hand, while the lingers of the other hand squeeze out the air from the 
fi^ee portion of the tube ; a vacuum is thus created, and any liquid in 



the stomach wRl at once ascend the tube. Sometimes, however, it is 
necessai-y to linae out the stomach with a little warm water in oriler to 
get any gastric juice. This is done by attaching a gloss funnel to the 
tube, raising both above the level of the patient*s head, and pouring 
warm water into the funnel ; then, before the funnel is quite empty, 
it should 1)6 quickly low^ered over a vessel which I'^ceivea the giiiitriit 
contents. The tuhe must be introduced with great care when the pre- 
sence of a Kiniple or cancerous ulcer is suspected, and miLst not be 
passed at all when there is a tendency to hajmatemesis, or wdien, owing 
to the taking of some corrosive poison, a severe destruction of the wall 
is likely to be present. 

If at the end of seven hours the rinsings of the stomach contain 
nothing more than a few flakes or shreds of food remains, it is probable 
that digestion is normal, or at least it may bo affirmed that there is no 
obstacle to the exit of food from the stomach, and that tlie gastric 
secretion is sufliciently active. The gastric juice may, however, he in 
excess of normal, or unduly active; then the period of digestion would 
be shortened. To ascertain if this be so, the tube should l>e intro- 
duced at an earlier period, say five hours after the standard meal wai< 
taken, and thus at length a conclusion may Ije come to with regai'd to 
the exact duration of digestion. 

But if after seven hoars there are considemble i^emoins of fiM>d in 
the stomach, digestion is retarded either (i) because the secretion is 
inactive, or (2) because there is a hindrance to the escape of the 
productvS of digestion in consequence of pyloric stenosis, diminished 
per is till tic action, or weakness of the gastric walls. 

2. The Condition of the Gastric Contents op the Chemistry 

of DlgfestiOn* — in health, after the ingestion of food the acitlity of 
the gitstric juice is due at iirst to the presence of lactic acid, hut later 
mainly to hydrochloric acid, which usually attains its maximum quantity 
alxiut one hour before the completion of digestion. It is at that 
period that we should endeavour to obtain a specimen of gastric juice. 
Instead of the standard meal already mentioned, it is more convenient 
to provide one which is digested in a shorter time than seven hoiu-s ; 
thus if a patient take one cup of weak tea and a little dry toast, a 
suitahlo specimen of gastric juice can be obtaineil after an intervid of 
one hour. [It must not be forgottenj too, that if the patient has vomited, 
the filtrate of the vomit may often be taken as a reliable specimen of 
the gastric secretioDj although it is frequently necessary to obtain a 
pui-er specimen,] 

Examination of the withdrawn contents. — 1, Examine (just as in 
the case of vomiteil matters) for bile, blood, mucus and pus. Then 
filter. 
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2« The solids on the filter are first to be inspected, in order to ascer- 
tain the degree of maceration, and then to be examined mici-oscopicallj. 
(See under Wmiif.) 

3. Examination of the Filtrate — Reaction. If acid to litmus 

paper, the acidity may be c^ueed by one or moi^ of the following 
substances : — 

Free bydrocbloric acid. 
Free lactic „ 

Free butyric „ 

Free acetic ,» 

Acid pbosphates. 

To determine whether the acidity be due to the presence of acid phos- 
phates or to the pi-esence of one of the fi*ee acids, add a few drojvs of 
Cofifjo red to a portion of tho iiltrate. In the former case the reagent 
is unaltered, in the latter case it turns blue. 

A Blue Eeaction is obtained with Congo Red, — Butyric and acetic 
acids are siitbciently recognised by the nmell of rancid butter and 
vinegar I'espectively. 

Teds fur hf/drochioric acid. — ( i, ) Phlorogl ucin*vanillin. This reagent 
is made by dissolving two parts of phloroglucin and one part of vanillin 
in thirty parts of absolute alcohol. A few dixips of the filtrate are 
slowly evaporated to dryness in a porcelain dish, then a drop of the 
reagent is allowed to run over the dried residue ; if hydrocldoric acid be 
present, a delicate rose-red tinge quickly appears. The test is delicate 
enough to detect 0.06 per cent, of the acid^ and the reaction is not 
hindered by the pi-esence of proteids. 

(2.) Methyl violet A weak watery solution of this reagent is de- 
colorised by much hydrochloric acid, but a small quantity of hydro- 
chloric acid changes the violet into a blue colour, 

(3,) Tropicolin (oo), — ^An alkaline solution of tropieolin is changed 
fix>m yellow to a ruby or brown-red colour, by a trace of bydrocbloric 
acid or of lactic acid. 

Tmt» for lavtic acid, — (i.) Ferric carbolic solution. This is made 
by mixing 10 ctm, of a 4 per cent, solution of carbolic acid with 
20 ctm. of distilled water, and then adding one drop of hquor ferri 
perch loridi The iimetbyst blue colour of this solution is turned yellow 
or yellowish -green by lactic acid ; it becomes colourless if hydrochloric 
acid only is pi-esent. By this method 0.0 1 per thousand of lactic acid 
can lie detected. Alcohol, sugar and phosphates, however, give a straw- 
yellow colour with the iron carbolic solution ; jind if this rather tban a 
gi-eenish-yellow colour is obtained, it will be necessary to shake up some 
of the filtrate with ether in a test-tube; the ether should then be 
poured olT Into a dish and evaporated over hot water without a Hiuna 




The residue is then dissolved in a little water and tested for kctic acid 
with the iron carbolic reagent 

(2.) The faint yellow colour of a very dilute solution of perchloride 
of iron becomeB inteusiiied by the addition of a little dilute laettc acid^ 
but is unaffected by dilute hydrochloric, butyric, or acetic acid. 

The gastric juice shows httle or no hydrochloric acid in many cases 
of cancer of the stomach, in acute febrile diseases, and in certain forms 
of dyspepsia. An excels of hydrochloric add is common in cases of 
gastric ulcer, and iu some varieties of acid dyspepsia, while in other 
varieties tiie acidity is due to an excess of lactic acid, 

3, The Motor Power of the Stomach is ascertained by giving 

tbe patient salol, and then testing the urine every half hour for the 
presence of salicylic acid by dropping in ferric chloride solution. The 
purplish colour should appear in some 50 or 60 minutes. If it cannot 
be obtained after li to 2 hours, then in all probability the viscus is 
dilated, 

4. The Absorptive Power of the Stomach is roughly deter- 

mineil by the administmtion of iodide of potafisium {3 ^Ts, in capsules), 
and then testing tbe eativa every ten minutes. 

When thei^e is normal absorption from the stomach, a reaction is 
obtained in about fifteen minutes. 



THl INTESTINES 

Anatomy.— The following are some of the chief points in tbe 
medical armtomy of the intestines : — 

Duodemim.- — The first part is invested by peritoneum like the 
stomach, but the second and third part.s are covered by peritoneum 
only in front ; behind, they are in close relation with connective tissue. 
The first part of the duodenum is movable, while the end of the tbiiti 
part where it joins the jejunum is firmly ^xed by a librous band, and 
remains in the same position when the rest of tho duodenum, in conse- 
quence of dilatation, may fonn a loop hanging down towards the ihac 
ci-est. Tiie duodenum is surrounded by many imfK)rtant organs, and 
may be implicated by disease affecting them. Thus above and in front 
of the finit part are the liver and gall bladder, behind it the bile duct 
and portal vein. The second part embraces the head of the panciieas, 
and receives the bile and panci*eatic ducts. The third part runs 
obliquely upwards from right to left in front of tbe aovUx and vena 
cava, at the level of the second lumbar vertebni; in front of it are 
the superior mesenteric vessels. 

Meckel's DiverticulimL — Not very rarely a pouch or diverticulum, 
representing the remains of the vitelline duct, is given off from the 
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lower part of the ileum. It may i-each as far as the umbilicius, hut 
move commonly it 15 only a few inches in length. It is of import- 
aud^ in connection with intestinal obstruction. 

The Csecum, or that part of the colon which is below the entrance of 
the ileum, it* usually situated in the right iliac fossa, with its apex 
pointing towards the middle of Poupai-t's ligament* 

Tlie Vermiform Appeiiilix varies in length and in direction. As a 
rule it is :ibout four inches long, and lies behind the end of the ileum» 
being directed upwards and to the left, but oft^n enough it is found 
lying behind the ctecum, and then the results of its inEammatlon may 
be masiked by the resonance of the caecum in front. Sometimes the 
appendix projects downward towards the pelvis^ In consequence of 
the varying length and direction of the appendix, and partly too in 
consequence of the tendency of a diseased appendix to form adhesions 
with neighbouriDg organs, an abscess in connection with it may occnpy 
various situations, as the pelvis or the iliac fossa ; it may project into 
the inguinal cfuaal, or liene/itb Pou part's ligament ; in other cases piis 
may burrow^ upwards towards the umbilicus, or it may sui'round the 
right kidney and form a large perinephritic abscess. 

The Large Intestine.— The hepatic flexure lies under the liver, and 
is in intimate relation with the gaD-bladder; the splenic flexure is 
behind the stomach ; while the transverse colon crosses the abdo- 
men, 80 that its lower border reaches nearly as low as the umhiMcus. 
The sigmoid flexure, the narrowest part of the colon, occupies the left 
iliac fossa ; it is freely movable, and its situation varies with its con- 
dition as to emptiness or distension. The rectum in the adult is 
situated entirely within the true pelvis. In the child it is also partly 
in the abdominal cavity, and is straighter and more vertical than 
in the adult. 

Apart from indiciitions of general disturbance, such as the condition 
of the temperature, of the strength and nutrition of the body, the 
important symptoms to he considered in connection with intestinal 
disease are vomitings pain and disorders of defalcation (see Chap* II,), 
together with the results of a physical examination of the abdomen. 



Inspection and Palpation. — Tenderness more or less general in 
distribution oecms in tuturrh or ulceration of the bowels. Tenderness 
limited to the rigiit iliac region is common in enteric fever, in typhlitia 
and in tubercular disease ; when present in the left lumbar and iliac 
regions, catarrh of the descending colon, simple or dysenteric, is 
indicateil. 

Swellings In Relation with the BoweL— A portion of the intestine 




may be found in a state of distension^ or it may 
palpable hi in our, 

DiatensloE. — Flatulent distension of the intestines gives rise to 
general or local enLargement of the abdomen. The former is seen 
in cases of acute peritonitis where the whole of the bowel becomes 
dLstende*!, the latter when there is obstruction of a part of the bowel. 
In ol^truction at the ciecum, the flanks may be flattened when the 
rest of the abdomen is much enlarged. In stricture of the sigmoid 
flexure the colon becomes enlarged, and peristaltic movements are 
oft^n distinct, owing t'O hypertrophy of its walls ; in such cases, that 
is when the obstruction is situated in the terminal portion of the 
colon, there is a great tendency for the symptoms to be referred back 
to the ciecum. 

A Palpable Turn our is commonly produced by one of four causes, 
viz,, fiecal accuraulation, inilammatory exudation, new growths, intus- 
susception. 

1. FsBcal Accumulation. — Cylinddcal faecal masses are often pal- 
pable in the course of the colon* especially in the neighbourhood of the 
flexures, and they ai-e particularly common dot\Ti the left side of the 
abdomen. They may he found, however, in almost any part of the 
abdomen, in consequence of the strange positions the colon is liable to 
assume. Tlius a loaded caecum may be considerably displaced upwards 
or towards the left side, a Irmded sigmoid flexui'e may form a tumour 
on the right aide of the abdomen ; similarly, inspisstited faeces in the 
transverse colon may be felt below the umbilicus, A faecal tumour is 
UBually cylindrical in shape, has an uneven sorface, and feels as if it 
were situated immediately beneath the abdominal wall; its consistence 
varies from softness to almost stony hardness. It may hero be observed 
that liquid fjeces in a dilated cfecum and ascending colon may be mis- 
taken for fluid in the peritoneal cavity* Faecal tumoui-s often simulate 
cancerous and other masses ; hence, in doubtful cases, it is important to 
clear out the bowels by purgatives and eneinata* 

2. Inflammatory Swellings are most commonly situated in the right 
or left iliac fossa, A swelling in the right iliac fossa is usually duo to 
typhlitis or perityphlitis. Evidence of these aff'ections is first afforded 
by tenderness, slight fulness and increasenl i-esistance to paljwxtion ; 
then a swelling forms^ which may be doughy or firm in consistence; it 
occupies the space between the anterior superior spine of the ilium and 
the pubes, being usually at a little distance above Poapait's ligament, 
and may extend up iut^> the lumbar region* It is associated with pain, 
tenderness, and symptoms of febrile disturbance. An abscess may 
form, and point externally ; or it may bun-ow into the connective tissue 
of the pelvis, or upwards towards the kidney or umbilicus ; or it may 
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burst into the intestine or into the peritoneal cavity. In some cases 
the aliscess is situated behind the CcTcum, and an exploratory puncture 
may be necessary to clear up tbe diagnosis. It must not be forgotten 
that an abscess in the right iliac region may result not only from 
inflammation of the appendix but also from inflammation of neighbour- 
ing or distant pai'ts ; thus it is met with as a I'esult of caries of the 
spine, or of disease of the kidney or uterine appeodagesw 

In the left iliac region an elongated, more or less firm swelling 
Bometimes occurs io connection with dysentery or dysenteric diarrhfpa. 

3, Cancer of the caecum produces a harder and more nodular mass 
than that due to inflammation about the ciecum, and the tumour is 
commonly nearer Poupart's ligament in the former case than in the 
latter. Rarely a swelling in the right hypocbondrium is caused by 
cancer of the duodenum or of the hepatic flexure of the colon ; one in 
the left hypochondrium by cancer of the splenic flexure. But the com- 
monest site for cancer of the bowel is the rectum or sigmoid flexiire. 
It is important to remember that in malignant disease of the sigmoid 
or hepatic or splenic flexure the symptoms often point to the caecum, 
and there is a great liability to its dLstension ftnd ulceration, in conse- 
quence of which a fatal issue often speedily ensues, 

4. A sausage- shaped tumour in the course of the colon, becoming 
tense and prominent when mjinipuhited or during attacks of griping 
pain, is characteristic of intussusception. The commonest variety of 
intussusception is the ileo-Ciecal, in which the ileum and cfecum pass 
into tbe colon^ the ileo-ccecal valve being foi-emost, A tumow is fii'st 
formcii in the right flank^ it then shifts its position and may be 
observed to travel to the upper part of the abdomen, and tbenoe down- 
wards to the left flank, where it is usually most conspicuous ; some- 
times there is a coirespondiug depi^ssion on the opposite &ide of the 
abdomen. 

A tumour also occurs in about half the cases of ileo- colic intusRUR- 
ception (the variety io wliich the end of tbe ileum is prolapsed through 
the ileo-cjecal valve) ; but a tumour is less frequently associated with 
intussusceptions alTecting the small intestine^-- the enteric variety, or 
the large intestine — the colic and rectal vaiieties. 

Splasliing and Gurgling may be felt and heard in the right iliac region 
in enteric fever or even in simple intestinal catarrh, and in the left iliac 
region in cases of dysenter}-. Abscesses in tbe neighbourhood of the 
cie<'um occasionally give nse to a feeling of emphysema, owing to th© 
presence of gas in the purulent contents. 

The Anus and Rectum — The anus is to be examined for piles, 
fissures, fistulaa, condylomata. The rectum is to h^e carefully explored, 
with the finger only and bimanu ally —that is, with the finger of one 
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hand in the rectum and the other hand placed over the lower fnirt of 
the aklomen, — whenever there is reason to syapect disease of this part 
or in its \Hciuity, and iodeed in all cases of ol)scure disease in any pait 
of the ab<loinen, for by one or other of these methods the condition 
of the pelvic organs, the lower lumbar vert^^bra?, the glands, and any 
masses in the abdominal cavity lielow the level of the mnbilicusT can 
be investigated, and m the youngest child as well as in the adult. 

First as regards the rectum itself, a narrowing of its calibre may be 
detected in eonsequenee of (i) congenital, syphilitic, or cancerous dis- 
ease of its walls, or (2) of pressure as by a tumour from without. 

A stricture near the anus is frequentiy of syphilitic origin ; one higher 
up^ associated with irregular nodules or a solid tumour, is usually 
due to cancer. Care must be tfikeri not to mistake hypertrophy of 
the prostate, the cervix uteri, hard f cecal masses, or a polypus for 
malignant disease. Hard fsecal masses may be cleared away by 
enemata ; a polypus is pendant, and readily bleeds when manipulated. 

A smooth ring-like mass with a diiriple in its centre, feeliug some- 
what like the os uteri, and becoming tense and firm when the patient 
strains^ is significant of an intussusception, which is commonly of the 
ileo-cajcal variefcy ; in such a case blood-streaked mucus cxizes from 
the rectum, and the general symptoms are severe. 

By bimanual examination the following conditions, amongst others, 
may be felt in different cases :^ — (i) Inflammatory thickening about 
the vermiform apj>endix, or in connection with the lower portions of 
the smikll intestine; (2) tubercular masses or bands in the iliac fosssa, 
or stretching across the abdomen ; (5) cancerous masses j (4) en- 
largement of the lymphatic glands from tubercular or caneeitjua 
deposit. 

Thickening of the vesiculse seminales can be felt through the rectum, 
and when present suggests the tubercular nature of an otherwise 
obscure case. 

When thei-e is thought to be disease higher up the bowel than the 
finger can reach, it may be advisable to administer chloroform, and to 
introduce the whole hand into the rectum. 

EXAMINATION OF THE TMQEB, 

In all cases of illness the medical attendant should make inquiries 
with regard to the action of the bowels and tlie characters of the stools, 
and whenever possible he should examine the stools himself. The well- 
being of a patient, from whatever disease he may be suifering, so largely 
depends upon the state of his alimentary amal that it is essential to 
obtain full information with regard to the condition of the evacuation. 
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CkllOUP. — The colour of bealtbj fsoea vanes to some extent aooonl- 
ing to the kind of food eaten. Tbns it is figbt jeOow on a milk diet, 
and dark brown when much meat has been taken. It is abio mncb 
modified by tbe adminiMration of certain drogsv For example, rbabarb, 
senna^ and santonin tend to make tbe motiona bri^bt yellow, iron and 
biiontith blacken tbem, while calomel gives them a green, logwood a 
reddi^ -brown, and iodine a bluisb tint. If the infiuence of food and 
droga can be excluded, then any change in colour is probably dependent 
on variations in tbe quantity or quality of bile present in the fieooB, or 
on the entrance of blood or pas into the intestinal canal 

Qreeniflli stools are common in the acute intestinal catarrhs of 
infancy, and in the early stages of many cases of profuse diarrlima. 
The colour indicates that bile is present in excess or has undergone 
changes either ii'ithin tbe intestine or after the expulsion of the fxees ; 
for example, the yellow stool of a child may turn green on exposure to 
the air. Somatiixiea a green stool contains small masses of a yellowish 
white colour ; tbefle are composed principally of fat, as proved by their 
solubility in ether. Such masses are to be distinguished from the 
lumps of casein which are so common in the stools of infanta. The 
latter are hard, white, cheesy-looking lumps, and indicate that milk has 
l>een imperfectly digested* 

Fatty stook are often found in association with disease of the pancreafl^ 
bat are by no means characteristic of it 

White, clayey, or drab-coloured stools occur in cases of obstructivB 
jatindice or of deficient bile formation. White stools in the absence of 
jaundice may be due to disease of the pancreas, but occur also in other 
morbid conditions. The stools tend to become pale when there has 
been profuse diarrbcea for some time, as in cases of Asiatic cholera. 

Blood may give a red, reddish-brown, or black colour to the stooU. 
When it comes from the rectum blood usually has its natural red 
colour, and streaks or covers the surface of the stool » which otherwise 
may be unaltere<l in character. When it enters the bowel at a higher 
le^ el it undergoes changes and becomes more or less intunat'ely mixed 
with the fseces, so that a dark brown or blackish pulpy mass is passed. 
To the paasaipe of such stools the name melssna is given. Tbe chief 
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causes of uiela^na are ulcefations or interjt»e venous congestion of the 
stomftch or Iwwels* 

Reaction. — ^The reaction of nonmal fsBces appears to be variabla 
The alhuminous tHsintegiution which oecurs in typhoid nnd in certain 
fomis of dyspepsia leads to decided alkalinity, whereas in the acute 
catarrhal enteritis of early life the rejiction is usually acid. Offensive 
putty-like stook are commonly alkaline. 

Odour* — The stools of infants at the breast have a sour odour. 
This happens too in some cases of infantile catarrh, while in other 
cases the motions have a highly offensive, cadaverous foetor. The 
latter is also often noticeable when there is dysentenc, syphilitic, 
or cancerous disease of the i^ctom. Typhoid stools are often very 
of Tensile. 

Form and Consistence,— Liquid stools are found in the various 
forms of diarrhoea, and are particularly copious and frequent in Asiatic 
cholera. In the choleraic diaixhofi/i of infancy the stools are loose 
and frothy at first, and of a yellowisli or greenish colour ; in the later 
stages they become quite watery, and may resemble the rice-water 
evacuations of cholera. In the severest cases they consist of a brown- 
coloured offensive watery liquid. The '*rice' water" stools of rjtohra look 
like water in which rice has been boiled, they are quite thin, and may 
be entirely devoid of smell or colour. St*xjls of similar character occur 
also in cases of acute arsenical poisoning, and for the diagnosis of 
Asiatic cholera it is necessary to separate and make cultivation of the 
comma bacillus* The stools of tf/phoid fever present a I'osemblance 
in colour and consistence to pea-soup. They contain particles of 
undigested food^ bile-stained mucus and epithelinl cells, crystals of 
triple phosphates, and numerous fungi ; wliile iocculent shreds and 
fragments of sloughs may be discovered during the third or fourth 
Tveek of the disefise, Sometimes loose liquid stoo!s contain globular, 
hard ftecal masses of various sizes. These scybala suggest a condition 
of feQcal accumulation, the dmrrhoea being excited by the irritation of 
hardened fa^ceii. When the lower part of the Ixiwel is narrowed as by 
a cancerous stricture, narrow, flat, or ribbon-shaped motions may be 
passed ; also, ffecal masses may be grooved hy the presence of a rectal 
polypus, 

ConStitUOntS, — In oixler to examine the various constituents of a 
stool, the following method should be adopted. If the stool is quite 
liquid, a jwrtion of it should l>e poured into a large conical glass 
vessel If it is solid» it should be washed with a sti'eam of water until 
it is completely broken up^ the whole being then poured on to a fine sieve 
placed over the conical glass vessel liy this simple method any abnor- 
mal constituents, such as particles of undigested food, foreign bodies 
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accidentally swallowed, shreds of membrane, worms, or gall stones can 
lio satisfactorily inspected ; while by means of a pipette a few drops 
of the liquid material may be drawn up from the bottom of the glass, 
mounted on a glass slide, and examined under tlie microscope. 

The appearance of blood in the stools has been already refen^d to, 
and a few observations may no'w be made with regard to the presence 
of mucus, pus and worms ; hut for a detailed account of the micro- 
scopical and chemical examination of the faeces, we must refer the 
student to special works. 

Mucus. — ^\nien particles, shreds, or masses of mucus are distinctly 
K^cognised, the intestinal mucous membrane is usually in a state of 
catari'b. Large shreds, membranes, or jelly-like mn^ses of mucus indi- 
cate catarrh of the rectum or lower part of the colon. They are 
frequently streaked with blood. In some cases they are passed without 
admixture of faeces, in other cases the latter are enveloped by a thin 
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kjer of mucoid mat^riab Sometimes shreds of mucus are called 
"skins*' by the patient, and he may mistake them for worms* 

If mucus comes from the small intestine or upper portion of the 
colon, it is usually intimately mingled with the faeces, and cannot be 
detected without the aid of the microscope. If particles of mucus are 
found to be stained yellow with bile pigment, it is probable that the 
small intestine is involved. 

Pus in the motions may come from a fistula, cancer, or other lesion 
of the rectum, or from a pelvic^ prostatic^ or other abeoefls which has 
opened into the bowel Muco-purulent stools are al5o found ld cases 
of chronic catarrh aHectiiig the lower bowel 

Of the various worms tliat inhabit the intestinal canal, the following 
are probably the commonest : — 

Tapeworms. — The TsJiia mediocanellata, or saginata, is the most 
frequently met with in this country. The head has a central groove 
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or depression, and is turnished with four large suckers, which are 
generally much pigmented. It ha.^ neither rostellum nor booklets. 
The ripe segments or proglottides which are pas>sed in the stools are 
oblong in shape, and of on opaque white colour. The uterus is very 
much branched, and the genit*il pore projects from one side of the 
proglott is. 

The Taenia solium is usually shorter than the tasnia mediocanelJata. 
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ItH bead is dark in colour, and about the Bize of a pin's head ; it has 
four lateral suckerB, and between them a rounded projection or rostel- 
lum, which is surrounded by a double row of booklets, about twenty-six 
in numlj>er. The uterus ia Ig&a brancljed than that of the preceding 
worm ; its genital pore is situated at the side of the proglottis. 

The Botkrioceplialiis latui, — In this worm the sexual openings occur 



FIO. 177. 






-Hi'fld 4»f Bothri<>ct*phaliu Ului, magnified : a, »e«n oa edge; 6, lecn ou the tlat; 
Cf Ijroglottldet ; d, i!ggi. 



on the surfaces of the segments, and not at the sides, as in the case of 
the preceding worms. The head is ovoid, cleft, and provided witli two 
lateral suckers, but has no booklets or rostellum* In seeking for the 
head or for the eggs of a tapeworm, the stools should be treated in the 
way already mentioned* The head and the long tliin neck may be 
seen with the naked eye, but for the detection of the ova a microscope 
is necessary. 
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Bound worms. — (a.) The Aacaris lumbricoidea has a shape similar 
to that of the oommon earth -womu The head m distinct from the 
Uoiy, and has three lateral papUl®. The hodj is cylindrical, and 
tapers at both endH, especially towards the tail end. The female is 
much longer than the male. This worm infests the small intes- 
tine, and som6tiiDe.s finds its way into the stomach and is erpeile*! 
by vomiting. Occasionally it makes its way into the common bile 
duct, 

(k) The O^nris vennicnlaris, or thread- worm, inhabits the rectnm 
and descending colon. The male i^ about one-sixth of an inch in 
length, the female about lialf an inch* These worms often produce 
much itching at the anus, and also abo^it the vagina or prepuce. There 
may be some vaginal discbarge or imtability of the bladder, and 
fi'equent micturition, or tenesmU8 and prolapsus ani* 

(c) Anchylostomum duodenale, — The presence of this parasite should 
lie 8us[}ected in cases of sevei^ aniemia occurring in epidemic form 
when there is no obvious or sufficient cause. The female measures a 
little more than half an inch in length ; the male about one-third of 
iiu inch. Unl^s anthelmintics have been given, the eggs alone may 
lie found in the evacuations. The eggs are oval, have a clear shell and 
granular contents, often showing cell division. 

(d.) The Tricocephalus dispar, or Whipworm, is stated to occur in 
greiit numbers in beii-beri. it is distinguished by its short stout 
hinder part, and by the spiral filiform character of its anterior ex- 
tremity. It inhabits the caecum, and is usually from one and a half 
to two inches in length. 

(e.) The Trichitta spiralis, about -g-y of an inch long, develops in the 
intestinal canal, but ultimately reaches the voluntary muscles of the 
lx»dy, where it is found in enormous numbers. The chief symptoms, 
viz., pyrexia, limb pains and tender swollen musclesi may be ushered 
in by signs of gjistro-intestinal disturbance. 



THE LIVEE AND GALL ELABDEE 

Of the niimeiTins and vaiious symptoms that may be produce<l by 
diseases of the liver and gall bladder, the most important ai-e pain, 
jaundice and ascites. Some points bearing on these symptoms have 
been alrea<ly noticed, but Iwfore proceeding to ctinsider the physical 
signs that may l>e observed during an examination of the hepatic 
region, it is desirable to make a few observations with regard to hepatic 
pain anil jaundice. 

Hepatic Pain* — Perhaps the commonest variety of pain produced 
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by disordei"s of the liver, is a heavy feeling of iliBcomfort or distension 
in the right hypochondrium* This is often accouipsinied by a rc^ferrod 
pain in the right shoukler, which is usniilly most marked in the neigh- 
bourhood of the inferior angle of the scapida, and which sometimefi 
extends across the «pine to the left scapula. When the surface of the 
liver ia diseased ^ as by ^m abscess or a perihepatitis, tlie shoulder- 
tip pain of phi^nic irritation may also be present In j^eri hepatitis, 
pain over the liver is frequently constant and severe. But the 
severest pain of all is that known as biliaiy colic. This is most com- 
monly caused by the passage of a gfdl stone along the cystic or the 
commoti bile duet, but may occur when the opening of the bile duct 
into the duodenum is obstructed by an nicer or other lesion. Pain 
often abates in intensity when a stone passes from the cystic into the 
lai'ger common duct, hut again becomes severe when it reaches tbe 
duodenal orihce, while its escape into the duodenum is accompanied 
by instant relief. An aneurysm of the hepatic artery is a nire cause 
of intermittent paroxysms of neuralgic pain, which sometimes closely 
simulate attacks of galhstoue colic. 

Jaundice* — The causes of jaundice may be tabulated as follows ;^ 

1. OlbstmctioE of tlie Hepatic or of the Common Bile Buct — Gall 
stones or inspissated bile; hydatids, distomata; foreign bodies from 
the intestines; inflammatory swelling of the duodenum, or of the wall 
of the bile duct ; stricture or obliteration of the duct from congenital 
defect, peiihepatitis, former ulceration of the duodenum or of the bile 
ducts; compression of the duct by tumours of the liver, pancreas, 
stomacli, kidney, omentum, ovary or uterus, by an abdominal aneurysm, 
or by enlarged glands in the portal tissm'e. 

2. Cirrliosis and tlie Various Forms of Chronic Atrophy of tlie 
LiT@r. — Jaundice in these cases is probably caused by obstruction of 
the small bile ducts in the liver. 

3. Poisons, — Phosphorus, mercury, arsenic, antimony, cc^pper, chlo- 
roform ; snake poison* 

4. Vascular Chamges tn the Liver, as in the chronic congestion from 
hefirt disease. 

5. Disturbance of the Nervous System. — Concussion of the brain; 
mental emotioUxS. 

6. (i) The Specific Fevers — yellow fever, malai-ial fevei-s, relapsing 
fever, typhus, enteric fever, scarlatina and pyaemia; (2) acute pneu- 
mouia ; (3) acute yellow atrophy. 

In group i^ wlien the larger ducts ai^ completely obstnicted the 
motions are white and clayey ; but in the other groups tbe stools may 
be normally bile-stained. 

T))e commonest cases of jaundice are those known as simple tjr 



I 




EXAi\nNATION OF THE DIGESTIVE SYSTEM. 

catarxliaL The patient h usually young, and bas stifFered from symp* 
toms of dyspepsia. Frequently there is no abdomiDal tenderness, and 
nothing to bo made out by palpation over the edge of the liver, but 
oooaaionally tenderness and increased resistance to palpation at the 
rigbt costal margin do exist. When jaundice is associated with ascites, 
the disease Ik probably cancer or cirrhosis of the liver ; jaundice is 
usually more intense in cancer than in cirrliosiiS. When jaundice is 
immediatelj preceded by attacks of eeTore paroxysmal pain in the 
hepatic region, it is probable that a gall stone has passed along the 
cystie duct into the common duct. The ceivsation of the pain and the 
gradual subsidence of the jaundice would indicate that the stone had 
passed into the duodenum. The coexistence of jaundice and paroxysmal 
pain occurs also in cases of cancer, and rarely in hydatids of the liver^ 
or in aneurysm of the hepatic artery. The sttdden onset of jaundice 
in the midst of good health suggests obstruction of the common duct 
by ft gall stone or other foi^igti body, while the slow onset and gradual 
development of intenfee jaundice suggests either the growth of some 
tumour in the duct or pressure on it from without. The coexistence 
of pyrexia indicates an acute febrile disease, as one of the specific 
fevers or [lyiemia, or suppurations within the liver. Temporary fever, 
however, may accompany the passage of a gall atone. 

The above statements illustrate the importance of studying the 
associations of jaundice, its mode of onset, and the order in which the 
various symptoms are developed. The age and previous health of the 
patient are also factors which aid in the diagnosis of the cause of any 
case of jaundice. 

Anatomical Relatians.— Thret^fomths of the liver lie to the right, 
one-foui-th to the left, of the middle line of the body. The highest 
point of its convex upper surface reaches the level of a plane drawn 
through the sterna! ends of the tifth costal cartilages, and the body of 
the ninth dorsal vertebra, and is situated opposite the fourth right 
costal spacOj midway between the mammary and parasternal lines. 
This is about three finger's breadths higher than the lower edge of the 
right lung. The left lobe of the liver lies in front of the stomach 
and behind that portion of the diaphragm on which the heart rests. 
The lower sharp edge of the liver passes down and out fix)m the twelfth 
doi-siii vertebra along the eleventh rib towai-ds the axilla. In the mam- 
Qiiiry line it lies just lieneath the costal ai'ch ; while in the ©pigastnum, 
an avemge jxjsition for the lower margin is about half way between the 
xiphoid cai'tilage and the umbilicus. 

The lower margin of the left lobe begins in the middle line, and 
passes obliquely upwaitis to reach the left costal margin at the junction 
of the seventh and eighth cartilages ; behind the cartilages it is con- 





The notcjh of the gall-bladder is situated just at the point where the 
lower edge of the liver leaves the right costal arch. 

The liver in young children is larger proportionately in all its dimen- 
sions than in the adult, and its lower edge may be found below the 
costal margin in the axillary line. 

Inspection, ^lu the healthy adult no difference is to be seen be- 
tween the right hypochondrium and the left, but sometimes in infants 
the former ia more prominent than the latter. 

A marked enlargement of the liver, or its downward dislocation often 
produces a visible prominence of the right hypochondriac or epigastric 
region. In infants, bulging of the costal cartilages readily occurs ; and 
in their abdomens it is sometimes possible to see a projection caused 
by the lower edge of an enlarged liver, when its sinking and rising 
during inspiration and expiration may be observed. 

Palpation. ^ — This is by far the most valuable method of examina- 
tion in the investigation of liver diseases. The palmar surface of the 
fingers shonld be laid gently and evenly on the abdomen ^ome dis- 
tance below the right costal mm^gin, the llnger-tipy being inclined 
upwards and slightly inwards towards; the median line ', they should 
then be prei^ed in with moderate firmness while the patient takes a 
deep breath ; if now the edge of the liver be lower than normal, it will 
be felt to descend beneath and float up the fingei's. 

But when the abdomen is tense, as from much ascites or meteorism, 
the process of ** dipping" is often the only method of i-eaching the 
Uver ; this consists in applying the fingers perpendicularly to the sur- 
face and then presiding in the tips suddenly and forcibly, when the 
solid organ may be felt, and often at the same time a sense of displace- 
ment of fluid. 

In health, the edge of the Hver may sometimes; be felt in children » 
and in women whose alxiomens are relaxed by chiJd-beaiing ; but in 
men, as a rule, there is merely some increase in resistance to be detected 
in the epigastrium during a deep inspimtion* 

In nearly every case^ then, if the edge of the liver is distinctly felt 
below the costal arch, the organ is either enlarged or »h*s placed down- 
wards, A distinction between enlargement and displacement is usually 
easily made, but sometimes a diagnosis is didicidt, and requires a know- 
ledge of the causes which lead to these conditions, as well as a con- 
sideration of the associated condition of other organs. It is also 
neoessary to mention that enlargement and displacement may coexist 
in the same ca.se. 

Bisplacement Downwards may result tvoui thoracic deformity, and 
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is especially noticeable in severe rickets. The liver is also pushed down 
by tight lacing, by right pleural elTusion^ right pneumo-thoiiix, and to 
a less degree by effusion into the left pleura, by emphysema, by peri- 
cardial effusion, by enlargement of the heiiitj and sometimes by an 
abscess, hydatid, or other swelling, situated between the liver and 
diaphragm. 

In rare cases, owing to relaxation of the sutipensory ligaments and 
to overstrain, as in severe labour, the liver may hang down very low, 
even as far as the iliac region. It is then called, on account of the 
ease with which its position may be altered, a rnombh or wandering 
liven 

Enlargements of the li^er are conveniently divided into two classes, 
according to the presence or absence of local tenderness. 

1. Paiiiful on Palpation. — Painful enlargements result fi'om one of 
the following causes : — 

Congestion, especially if quickly produced 

Interstitial hepatitis* 

HypprLrophic cirrhosis. 

Retention of bilt* from catarrb of tiie bile ductSi or from obstruction of 

the common duct. 
Abscess. 
New growths^ such as cancer, lymphosarcoma and gunmiata. The local 

tendemeds varies according to the degree to which the peritoneum i« 

implicated. 

2. Painless on Palpation. — The painless enlargements comprise : — 

The fatty liver. 

The amyloid liver. 

Hydatid disease of the liver. 

Jaundice and ascitenare frequently found in association with gi*oup i, 
but noti as a nikj with group 2. 

Size. — Cancer, amyloid degeneration and hydatid diseai>e give rise to 
the greatest enlargements. The enlargement is uniform in all acute 
and chronic enlargc^ments, with the exception of those due to abscess, 
new growths, syphilis and hydatid diseiuse, in which certain parts of 
the liver are it lone atYected. 

Shape and Character of Surface. — A tensei round, smooth awelling, 
usually implicating the right lobe of the liver, indicates an abscess, 
often of tropical origin, or a hydatid cyst; the former is tender on 
pres8ure^ the latter not. In cancer, large nodule.s and ridges, or small 
rounded elevations, with ciip^shaped central depressions, are often to 
he felt (see Fig. 17S). The projections caused by syphilitic gtimmata 
are usually smoother and flatter than those of cancer, and they may be 
associated with scar-like depressions on the surface of the liver, A 
rough granidar surface is chai-acteristic of cirrhosis, but tlte unevenness 



of the surface may be out of reach of the finger, owing either to ascites 
or to the diminished size of the liver. 

ConsisteBce. — The fatty livei" is soft and flabby, and its edge is 
rounded. The congested, cirrhotic and amyloid livers are firmer than 
natural; the edge of the amyloid is iTmnded^ but that of interstitial 
hepatitis and of hypertrophic cirrbosi-s is shai'per as well as harder 
than natural* 

Fluctimtionj or an elastic sensation, is felt over a hydatid cyst or an 
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absoess, according to their depth from the surface. The ** hydatid 
thrill," a peculiarly long tremulous sensatiouj i& conveyed to the left 
hand, laid flat on the echinococcug tuniour, on percussing the latter 
with the fingei'S of the right hand. This thrill, however, is also met 
with over ovarian or other cysts, and^ rarely, even in cases of ascites. 

Influence of Respiratory Movements. — AH enlargements of the 
liver, and all tumours connected with it, rise and fall with inspiration 
and expiration. Sometimes such movements are limited by adhesions 
(as in perihepatitis), by tumours in other abdominal organSj by meteorism 
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and not infi^quently gall-stones precede the development of cancer of 
the liver or gall -bladder. 

A sensation of crackling on pi-essing over an enlarged gall-bladder 
may be due to the presence of calculi, or of softening in the interior of 
hard nod tiles of cancer. 

This is a convenient place to consider some of the Pathological 

Consequences of Gall Stones, 

1, There may he a large collection of stones in the gall-bladder 
without any history of jaundice, sometimes indeed of any syraptoma 
Nor iH the gall -bladder necessarily mnch enlarged, 

2, When a stone is impacted in the cystic duct, jaundice may )ye 
absent, but symptoms of biliary colic are usually present 

3, A stone may form in the biliary ducts within the liver, and then 
become lodged in the hepatic duct, when there will be symptoms of 
obetnictiTe jaundice without enlargement of the gall Ijladder. 

4, An impacted stone in the common duct may be a cause of 
permanent jaundice. The aymptoms bear some relation to the shape 
of the stone ; thus an angular stone may cause severe pain, hut may 
allow bile to trickle past it, and hence janndice may be slight or absent. 

5, Gall-stones which have entered the intestine may be voided per anum, 
or may become impacted in the bowel, and cause symptoms of intestinal 
obstruction. In the latter case the calculus usually gains entrance to 
the bowel by means of a fistulous communication with the gall-bladder, 

6, Gall-stones may set up inflammation and ulceration of the muooiis 
membrane of the gall-bladder or bile ducts, and so lead to pyaemia or 
to jierf oration and peritonitis. 

In other cases ulceration or sloughing of the wall of the gall-bladder 
is attended by the formation of adhesions to the stomach, duodenum, 
or colon, when a iistylous communication fonns between them, and 
the stone or stones pass into the stomach or bowel, *Sometimes gall- 
stones may be discharged from the gsjll-bladder or bile-ducts through 
fistulous 0|vening8 in the alxlouunal parietes. 

Percussion, ^The superficial or absolute dulneBs corresponds to 
that part of the liver which lies directly in contact with the thoracic 
and abdominal walls, A stroke of extreme lightness is requisite to 
map out this area, whicli has the following limits :— 
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i wOmk Bm t» tk0 kft of Iho itfrania ■ 
«■* tb0 vppcr Ixauto ol 1^ hmxt and Imr to daom 

The Umph* biOHifaiy «i iliilnfiiij which oormpaods lo tkm lommm mdg^ 
of ti» lim> oHDoi b» Httde out behind between the spine sad tlie 
mpthr imv t e eine i tiMre tJie doll Dole of the liTer is oomtieeo— witli 
tiafe o««r the ladncy aitd lombar mitacleL In the middle line in fount 
ehn H ii ''■^^^-^^ to eepemte the liver from the colon ; the fo 
n ■nflrip tiie leliter n deer iTmpanitic Dote, &nd m Terj gentle 
eiMioii fitmke is neoeeBarj to distingimh the one from the other. 
II is obrioas, too, that the degree of eccuracj with whftdft tbe edgn 
cen be made out by percusfiion will raiy greatly with the tension of the 
ehdominal wall, and with the degree of distension of the stomndi or 
inttegtines. On percussing oat the extreme left portion of the lowfir 
boondnty, it will be found to pass in some c&ses directly into tlie 
snperficial cardiac dulness, in oUier eeees into the edge of the Iting^ 
— the former is of frequent oocnrrenoe in children, the l&tter in adults. 
(>ne indication of enlargement of the left lobe is that it abut^ against n 
hugn comer of pulmonary reaonance than ever occurs under normal 
eottdttions. 

^le superficia] hepatic dulness is diminished during a deep inspiration, 
end inerenaed during a deep expiration. This is due to the fact that 
the lower edge of the lung moves more than the lower edge of the liver 
during respiration. 

ne deep or relatlYe dulneas runs parallel to and about one inch and 
nqnnrter higher than the upper line of superficial dulness. On per- 
cussing downwards from below the clavicle in the parasternal line^ the 
comparative dulnes^ is iirsb detected at the fifth cartilage, or in the 
npper portion of the ftftU interspace. Tliis is a little lower than the 
top of the Uver» which h oovorwl by too great a thickness of lung to 
modify the sound elitnto*! hy ovoii forcililo i^ercussion. Still, if we very 
carefully observe tlu^ hli^lilrNl ttirHliflmliiin in the pulmonary resonance, 
we may often map out pretty iircuml^ly th«* upper limit of the liver, 
as proved by postmortem exfuninntinn. Ik^liind, the relative dulness is 
more difficult to make out) riml c/4M nintly lio of much service in diagnoiis» 

Liver Dulness in Diseased Oonditioni. 

Area of dulness diminlsUod TbU iji dy«i to one of the follow 
causes : — 

I. Tympanitic distt'Uf*ion of Ihci aUnnnth or colon may separate the 
liver from the alxiominal wall or tilt up it« lowttr i^dge. 
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2. Pressure from below is the most fi-equent cause^ as in cases of 
large ovarian or omental tumours, or when there is great ascites, 

3* A diminution in the size of the liver, as from acute yellow atrophy, 
or alcoholic or syphilitic cirrhosis. 

But it is to be noted that a liiminution in hepatic dulness indicates 
a small liver only when the upper limit of superficial dulneKS is not 
higher than normal, and when all those conditions which push up the 
liver and diaphragm can be excluded. In acute yellow atrophy the 
area of dulness is reduced with great rapidity, not only because the 
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liver becomeA smaller^ but because owing to its softness it falls back- 
war»ls, and allows the intestines to ride over it. When there is much 
atrophy the dnlness disappears from the epigastrium ; and it may be 
observed that evidence of contraction of the liver is often first manifest 
to the left of the middle line, for the left lobe is usually, and especially 
in syphilitic cirrhosis, more affected than the right lobe. Absence of 
the "absolute*^ dulness in the mammary or in the axillary line, is 
usually due to distension of the colon with gas, or to nn altered position 
of the liver. 
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The lower edge is higher than nonnaL 

A. The upper limit is higher than normal . 
The liver is di«*lacated upwards, 

B. The iipi>er limit is norma!. 
|i.) The liver is smaller than naturaL 
(2.) There is ascites, or meteorism, or air, in the peritoneal caTitj^. 

Ho liver dulnesB can be detected. 

A. There is much ascites, or there is g&s in the inlestineB or in the peri* 
toneai cavity, 
or — 

R There is extreme atrophy of liver. 
or — 

0. The liver occupiea an abnormal position owing either to its mobilitj 
or to congenital displacement. 

THE SPLEEN. 

Atiatoniical EelationS. — The spleenj somewhat oval in shape, lies 
deeply in the left hypochondrium. Its long diameter is directed down- 
wards and forwards, the upper edge corresponding pretty closely with 
the ninth rib, and the lower edge with the eleventh rib ; tlie lower 
margin overlaps the top of the left kidney. The upper and posterior 
part of the spleen is coveretl by lung, aud its hinder end appixjaches 
the body of the tenth dorsal vertebi*ji. The anterior end reaches nearly 
as far as the mid-axillary line ; it is opposite to the free end of the 
eleventh rib, and does not cross a line drawn between this and the left 
Bterao-clavictilar articulation " costo-articular line." The upper edge, 
which commonly presents one or two notches, constitutes the outer 
boundary of Traube*s semi-lunar space, and forms a sharp angle with 
the lower border of the left lung (see Fig, 183.) The anterior end of 
the lower edge is alx>ut one inch above the costal margin. Only the 
lower two-thirds of the spleen are in direct contact with the chest 
wall. The organ is propoHionably larger, and is situated a little 
further back in the child than in the adult After the age of forty it 
begins to diminish in size. 

InSpBCtlOE- — Ordinarily no information is obtained by inspection 
of the splenic region. It is only when the organ is very greatly 
enlarged that the left hypochondrium and the abdoiuinal wall situated 
below and in front of it appear unduly prominent. Then possibly 
the fulness may be observed to rise and fall during the respiratory 
movements. 

Palpation. ^ — The spleen can only be felt when it is pushed down 
below tlie ribs, or when it is enlarged. 

Downward displacement occui^ in infants with rickety chests; 
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5* By a new growth — gumima, cancer, lympho-BarcoDaa. 

6. By hydatid or other cysts. 

As a rule, an enlarged spleen is easily felt; it projects as an oval 
solid tumour from below the left costal arch, and passes downwards 
towards the iliac crest, and forwards towards the middle line. It is 
superficial and mobile^ and can be felt to descend with each inspiration. 
The upper or anterior margin is usually thin^ and presents a well- 
defined notch ; sometimes there are two, and occasionally even four 
notches. The lower or posterior edge feels rounded, and is quite 
free, the fingezs being easily introduced between the spleen and the 
erector spin re. 

Method of Palpating. — When the spleen is only moderately enlarged, 
or when, owing to its softness, a doubtful result is obtained by pal- 
pating the patient in the ordinary position, the following method is 
helpfuh The patient should lie half way between a dorsal and a right- 
side position, so that he rejst.s on the right shovddei-blade and the right 
hip ; the left knee should be drawn up, and the patient should take a 
deep inspiration from time to time. The examiner, standing either on 
the patient's right or behind him on bis left side, palpates with the 
first three fingers of his right hand. In the former position he should 
pass them upwards and a little backwards towards the intervals between 
the cai'tilage of the tenth rib and the free end of the eleventh rib. In 
the latter position the fingers are to be pressed in vertically to the 
plane of the body. The bimanual method, in which one band is placed 
behind and the other in front, is also frequently of value. 

Failacies, — ( i .) An enlarged spleen, if very soft, may only convey a 
sense of inci^ased fulness or resistance to the examining hand. This 
Is the case sometimes in typhoid fever, 

(2.) In the absence of enlargement or displacement of the spleen, it 
sometimes happens that when pi^essing deeply into a flaccid abdomen 
the contraction and descent of the diaphragm gives a similar feeling to 
that of the spleen. The last rib, too, may easily be mistaken for the 
edge of the spleen. 

Tender on Palpation.— -When the enlargement is due to rapid con- 
gestion, to infarcts, or to abscesses, tliere is often much tenderness. A 
cancerous spleen, a rare condition, is usually painful on pressure. 

Size.^ — The largest spleen occurs in leucocythsemia, in which disease 
it may extend into the right side of the abdomen. In typhoid fever 
the organ does not project much below the ribs. In hereditary 
syphilis the enlargement may be obsei'\ ed at the age of two or three 
months ; it may persist and increase in size, so as to be considerable 
when other signs of syphilis have quite vanished. 

Surface.— The surface of an enlarged spleen b usually smooth and 
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even. In leukiemixi flat projections, in cancer bard nodular tumouta, 
and in cysts or abscesses rounded elastic swellings may be perceptible* 
Friction fremilus may be felt when the peritoneal coat is inflamed. 
Puhation is oc<;amonally present in eases of aortic regurgitatioD. 

Consistence. — Thii^ is usually soft in the enlargements that result 
from the acute specifies, or from passive congestion ; but firm and dense 
in leucocytbiemia and in intermittent fever. 

Percussion, — A gentle percussion stroke is required to map out 
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the dulness yielded by a spleen of normal size or by one only slightly 
enlarged. It m better for the patient*s IkmIv to be erect, or to be 
slightly ioclined towards the right side during this examination. The 
area of dulness is limited to that portion of the organ which is un- 
c.ovei\?!d by lung It m sitiiat^id between the mid and posterior axillary 
lines extending from the upper border of the ninth to the lower border 
of the eleventh rib. The oytline of the dulnei?s is ixiunded in front 
and below, but flattened above where it is bounded by the lower edge 
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of the left liujg. Posteriorly the splenic dulness pusses into that 
obtained over the kidney and lumbar musclea Diagonally it measures 
about 5-4, find vertically about 2 inches ; anteriorly it is fully i inch 
above the costal margin, and in this direction should not cix>ss the 
** easto-articular line," The splenic dulness is dimmislted or abolished 
by a deep inspiration^ by emphysema, by distension of the stomach, 
colon, or peritoneal sac with gas, and in the rare cases where the spleen 
is either absent or has wandered from its normal position. 

The splenic dulness is apparently mcreased by consohdation of the 
left lung^ by a liquid effusion into the cavity of tlie left pleura, 
or by the presence of solid material in the stomach or colon. A 
real increase in the ai*ea of dulness is due to enlargement of the 
spleen ; then the outline of dulnese preserves its normal shape, but is 
increased in siae ; and as the spleen becomes also thicker the dulness 
is more intense, and is accompanied by an increase in resistance. 

When the spleen is large enough to project below the ribs, palpa- 
tion is obviously a more accurate metliod of examination than percus- 
sion ; the latter is, however^ still of service, for any doubt with I'egard 
to the nature of a tumour projecting from the left costal ai^h is i-e moved 
if we find that dulness obtained by percussing over it is continued 
upwards over that part of the chest wall which corresponds to the 
splenic area, 

THE PAKCREAS. 

Anatomfoal Ralations,^ — ^The pancreas, deeply placed in the abdo- 
men» lies in front of the aorta and behind the stomach ; it corresponds 
postexiorly to the level of the first lumbar vertebra^ and anteriorly to a 
transverse line drawn about three inches above the umbilicus Its 
head rests in the ciirvo formed by the duodenum, while its tail is in 
contact with the spleen. Above it is the eoslia^s axis, and behind its 
hmul are the inferior vena cava, the vena poi-tSG and the common bile 
duct. 

The diagnosis of diseases of this organ is usually very diflicult. 
Tlie pancrej»tic region is most satisfactorily examined when the stomach 
and colon are empty, and the abdominal walls rendered as lax as 
possible. 

Cancer of the head sometimes gives rise to a tumour situated to 
the right of the middle line and al>ove the level of the umbilicus. The 
swelling is usually lixed, feels hard and nodular, does not move with 
respiration, and is placed deeply beneath the edge of the liver. 

Jaundice is often pi'esent from obstruction of the common bile duct ; 
there may be ascites, and an abundant discharge of fatty matter in 
the stoobi is not uncommon. The pancreatic duct may be implicated 
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without the common bile duct ; then, according to Dr. Walker, thaie 
are continuously white stools without jaundice- 

A cyst of the pancreas often reaches a large size, and forms a 
rounded ll«ctuating tumour in the upper part of the abdomen. The 
fluid withdrawn by aspimtion ia turbid, alkaline, of sp. gr. loi 0-1020; 
contains sugar, albumin, mucin and a trace of urea; and it has the 
property of emulsifying fat and digesting starclu 



THE OMENTUM. 

Tumours of the omentum, produced by inHatninatory thickening, 
ahscess, tubercular or cancerous deposits, are felt as irregular lobular 
masses in the lower epigastric and umbilical regions. They are super- 
ficial, usually dull to jjercussion, and, unless adhei-ont to the abdominal 
wallj descend a little during inspii^lion. Tubercular deposits are not 
uncommon in the tubercular peritonitis of childhood; they form firm 
lumps above the lunbilicus, or sausage-shaped tumours, which may 
stretch aci-oss from one hypochondrium to the other. Cancer of the 
omentum may simulate cancer of the liver or stomach, Fi'om the 
former it may be distinguished in some cases by a band of i-eso nance 
between it and the liver, from the latter by a careful examination of 
the stomach both when empty and when distended by infiation. 



THE MESENTEEY AND EETROPEEITONEAL GLANDS, 

Tubercular or cancerous deposits may present, on palpation, firm 
masses, which ai'e more or less fixed, and to'e situated at or below 
the level of the umbilicus. A slight enlargement of the glands can 
only be felt when the abdomen is sufficiently flaccid to allow the hand 
to be pressed deeply in towanls the vertebral column. In some cases 
a glandular mass transmits pulsatiou from the underlying aorta, 
when the pulsating tumour has to be distinguished from abdominal 
aneurysm. A digital examination per rectum may detect cancerous 
masses of glands pi^ssing down on the upper wall of the rectum, and 
leading in some cases to partial obstruction of the bowel ; ascites may 
coexist in consequence of cancerous disease of the peritoneum. 

THE KIDNEYS, 

In studying diseases of any particular organ, the necessity for taking 
a wnde view of pathologicfil processes is constantly forced upon us. 
Disease of one organ cannot be studied apait from its dependence 






THE KIDNEYS, 

and effects on the functions of other tissues. These considerations 
requite to be constantly borne in mind when investigating suspected 
cases of kidney disease. 

Iiisi>ectiDn» palpation and percussion of the renal region give us 
some information ; an examination of the urine still more information 
with regard to the condition of the kidneys ; but our knowledge will 
be iimdequate till we have examined the heart and arteries, and have 
investigated all the symptoms of the case, their order of development, 
their respective predominance, and their relationsfaip to one another. 

The chief symptoms from which a patient with kidney disease sufTers 
may in some cases appear, at tirst sights to have ntj connection with the 
condition of the kidney. Thus, instead of complaints with regard to 
alterations in the frequency of micturition, or in the quantity and 
characters of the urine, we may hear of vomiting, purging, headache, 
giddiness, sudden loss of sight, excessive w^akefulness, or we may be 
summoned to a patient who is In convulsions, or unconscious, or suf- 
fering from paroxysmal dyspnoea. These various clinical phenomena, 
occurring either separately or combined, indicate the conilition called 
** uraemia,'^ a condition usually attributed to faulty kidneys, whereby 
poisonous products are retained in the body, instead of being eliminated. 

In some cases lesions may l>© found to account for the symptoms, but 
in other cases this is not so. For example, a patient with granular 
contmcted kidneys suddenly becomes comatose, and dies in a few 
minutes. At the post-mortem, cerebral haemorrhage may bo discovered, 
but sometimes no brain lesion can be found. Again, changes in the 
retina will account in some ciises for failure of sights hut the latter 
occurs in kidney disease apart from any detectable ocular lesion. 

Moreover di'opsy, which is one of the commonest symptoms present 
in kidney disease, as well as the various clinical ]>henomena of urajmia, 
may have a different pathology in dilFerent cases. In acute Bright'a 
disease both urajmia and dropsy appear to be the direct result of in- 
flammation of kidney tissue, whereas in chi-onic Bright's disease they 
are probably more closely related to disturbance of circulation through 
the heart. At any rate the occurrence of uriemia and dropsy in a 
case of chronic Bright's disease should make us ask ourselves — Are 
these conditions dependent on circulatory failure or on acute nephritis, 
which has I'ecently attacked already degenersnted kidneys ? 

It must be admitted that in many cases of cardiac enlargement 
associated with dropsy and albuminuria, it is very diHicult to say 
whether these phenomena depend on primary heait disease or on 
primary kidney disease. A history of shortness of breath preceding 
the dropsy would be in favour of original heai't disease, also the 
presence of aortic or of diastolic or presystolic mitral murmui-s. But a 
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systolic murmur at the apex might be due to cardiac dilatation, either 
from primaiy weakness of cardiac muscle, a>5 in clii^nic alcoholism, or 
from muscle failure, following the hy|i€rtroi>hy due to chionic renal 
disease. In the latter case, too, the urine and the pulse might have 
all the characters present in cardiac disease. In such complicated cases 
there h perhaps onlj one sign which can be regarded as of diagnostic 
significance, namelj, albuminiiric retinitis. If well-marked signs of 
this condition are seen with tlie ophthalmoscope, then the presence of 
kidney degeneration can be pretty confidently asserted. 

It Ls obvious, then, that the effects of kidne>' disease are often far- 
reaching, and may produce symptoms indicEitive of disturbance of the 
nervous, circulatoi-y, digestive, or respiratory system, rather than 
symptoms indicatiivg disease of the urinary tract. A recognition of 
this fact sbotdd lead us to examine the urine and the renal legions in 
all cases of obscure illness, or whenever vomiting, headache, giddiness, 
dyspncea, or other prominent symptoms cannot be satisfactorily explained 
by an examination of the systems with disease of which they nre usually 
connected. 

Of symptoms pointing more directly to disorders of the kidneys, 
such as alterations in the frequency of micturition, pain along the 
arinary tract, &c. (see pp. 24-26), some facts relating to the latter 
subject may now be briefly considered. 

When a patient complains of pain in the lower part of the back, it ia 
moi^ likely that he ia suffering from lumbago than from kidney disease. 
At the same time a dull aching in the loins may be present in any 
form of kidney disease, although it is frequently overshadowed in the 
patient's mind by other symptoms^ such as weakness, dropsy, or disturb- 
ances of micturition. Severe pain is exceptional in Bright^s disease ; 
it is often a prominent feature of suppurative nephritiS| and may 
attend any variety of enlarged kidney. 

When the pelvis and ureter are impliciited, pains radiate down the 
side of the abdomen to the groin and testicle. Frequentl}^ they extend 
to the thighs, and sometimes even to the heel or sole of the foot 
Paroxysmal attacks of renal colic may accompany the dischai'ge of 
blood clots, hydatid cysts, or tubercular debris along the ureter, but 
are usually most marked and frequent as a i-esult of the passage of a 
calculus along the ureter, or of disturbance of a calculus in the pelvis, 
or in one of the calyces of the kidney, as by shaking or jolting move- 
ments of the body. 

In these cases the testicle is often very painful, swollen and tender 
on pressure. But let it be noted that iiTitation of the renal pelvis or 
Ulster is not the only cause of pain i-ef erred to the testicle and inside 
of the thigh. Aneurysm of the abdominal aorta may lead to this pain 




in the left testicle, disease of the vermiform appendix to a referred pain 
in the right testicle. 

Moi-eover, it must oot be forgotten that persons of a gouty diathesis 
may suffer from symptoms resembling those of renal calculus — pain 
and frequent micturition^ simply nfi an effect of the passage of very 
acid urine, or of urine overehargeil with uric acid. There may even he 
a trac-e of pus or blood in the urine, while in some cases patients suffer 
from testicular ptiin or soreness. 

Farther, it is of the greatest practicfil importance to know that 
symptoms pointing to an affoctioB of the bhidder and uratlira, namely, 
pain, spa.sm, and irritation at the oeck of the bladder and along the 
urethra, together with frequent micturition, may depend on remote 
irritation, as (i) from disease of the intestines, especially of the colon 
and rectum, or (2) from kidney diseasa The close symptomatic rela- 
tions existing between the bladder and kidneys are well .sumnmrised 
by Mr, Morns a^ follows : — 

** Various functional dL^turbanecs and organic diseases of the kidneys 
are attended with so little if any pain referred to those organs, but 
with so much pain and irritation in the bladder and urethra, that the 
bladder or urethra, and not the kidneys, ai^ considered to be the 
parts affected," ** In some cases in which the symptoms excited by 
renal disease are all referred to the bladder and urethra, no organic 
lesion is found in the lower urinary organs even after prolonged ill* 
ness ; in other cases secondary organic lesions are produced in the 
bladder; and lastly, in some calculous and other diseases of the bladder 
most serious and extensive lesions may be present in the kidneys, 
although pain in the loins is not complained of, and the only malady 
indicated by the symptoms is referable to the bladder." 

Scrofulous kidney may be ]mrticulta'ly mentioned as an example 
whei'e diagnosis is often difficult. Purulent urine and symptoms of 
vesical mutation in the absence of pain, tenderness, or palpable swell- 
ing in the renal regions, suggest disease of the bladder rather than of 
the kidney. But the bladder may be sound while the kidney is ex ten* 
sively diseased, 

Krrore in diagnosis are usually avoided by making cai^eful examina- 
tions of tlie urine for seveml days in succession, by sounding the 
bladder, by a digital examination of the rectum, by cai*cful palpation 
of the loins and abdomen, and finally by inquines aa to pain, the state 
of the digestive organs, ami any other symptoms that may bo present. 

Anatomical Relations. — The kidneys are deeply seated in the 
abdominal cavity, on a level with the last dorsal and two or three 
upper lumbar vertebrie. Each rests from alx)ve downwards on the 
diaphragm, the quadratus lumboiiim and the psoas muscles* On the 




believe, an erroneous one If the following method, a« biuglit by Sir 
William Jenner, be carefiilly practised^ the kidney may be felt in the 
large majority of liealtby persons, and quite liktinrtly, as a i-ule, in 
children, and in women with lax ahdomifial walls. 

Method. — One hand should be placed at the back of the patient 
below the last rib, and outside the lumbar myscle^ in the spin^ii 
groove ; the other on the front of the aljdomen, just over the hand 
behind, llie hand in front should then be depressed — the patient's 
atteiition being diverted, and his muscles relaxed as much a^ possible 
— ^while the hand behind is tilted forward, when the kidney will he 
brought well under the touch of the tw^o sets of iingei-s. 

The loins should also he examined { i ) when the patient is standing 
up, and (2) when ho is on his hand^ and knees. 

Displacement. — ^A *' movable ' kidney is one that is readily dis- 
placed from its normal position, and which may Ije felt as a smooth, 
slippei'y tumour in the umldliwil or other region of the abdomen. 
The cx>ndition may he congenital or acquired. Congenital mobility, 
called aI«o '* floating kidney," is due to the presence of a true mesentery, 
the organ beitjg partially or completely sun*ounded by peritoneum. 
Acquired mobility is much more common ; it occurs chiefly in women 
who have had repeated pregnancies, and the right kidney is much moi*e 
frequent I3- affected than the left. It may be pushed in almost any 
direction, but more easily upwards towards the thomx. Pressure over 
the r en i form tumour is usually painftd, and causes a sickening sensa* 
tion ; pulsation from the mnal artery is sometimes perceptible. The 
tumour alters its position with that of the body ; it is liable to become 
enlarged, and more tender to palpation during the menstrual j>eriod; 
sometimes the enlargement is due to hydronephi-osis^ rarely to rancer, 
the nodules of which may be palpabla A movable kidney, or one 
tempOTixrily displaced by some diseased condition in the vicinity ^ may 
become permanently fixed in its new position. Whenever one of the 
kidne)s occupies an abnormal position, the posterior lumbar region 
CHirresponding to it will often appear less full and feel less resistant 
than on the opposite side. 

Sometimes the connecting isthmus of a * 'horse-shoe kidney'^ is palpable 
as a firm band transversely placed across the lower part of the abdomen. 

Enlargenieiits. — A renal tumour occupies at lirst the anterior f>artof 
the lumbar region ; it then extends upw^ards into the hypochondrium, 
backwards towards the spine, forwards to the umbilicus, and down- 
wards to the iliac ci-est. When not very large, nnd pressing, as it then 
doee chiefly anteiiorly^ it may closely i^semble the spleen ; but as a 
rule, though by no means invariably, a hollow is felt between the upper 
part of a renal tumour and the costal margin, whereas an enlarged 
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spleen passes beoeath the costal mar^n, and there is never any per- 
ceptible line of separation between the two. In front, toOj of a renal 
tumour, the colon i^i commoalj felt as a soft or jielding strLicture, 
sometimes as a thickened cord ; and separating as it does one portion 
of the renal enlargement fi-om anotber portion, it gives the idea that 
there are two tumours instead of one. Inflation of the colon is some- 
times an aid to diagnosiis. The presence of intestine in front of an 
abdominal tnmour, although testifying to its renal origin^ ran not be 
regarded as an absolutely constant phenomenon. 

The anterior margin of an enlarged kidney is rounded, wherejis that 
of an enlarged spleen is sharp and notched. Every part of the outline 
of a renal tumour that can be felt is rounded ; tbere are no sharp 
edges, A renal tumour enlarges in front, it fills tip the hollow of tbe 
loin, and but rarely causes enlargement behind^ whereas abscesses and 
other lesions in the renal region may cause considerable projection 
posteriorly. A distended gall bladder may simulate a fluctuating renal 
tumour ; but the latter cau lie traced back to the spine, whereas tbe 
former is superficial, and pyriform in shape. 

The following are the chief lesions which give rise to palpable 
enlargements of the kidney ; — 

Pyelitis and pjoneplirosis. 

HydroDcphrosis. 

TuberclCp cancer, sarcoma, 

Hypertropliy. 

Cysts, simple, hydatid, or dermoid (very rare) ; ** cystic disease.** 

Infarcts and abscesses. 

In young children tbe commonest and largest tumours are due to 
congenital hydronephrosis and sarcoma. A sacculated tubercular 
kidney, although not uncommon, is less frequently palpable than the 
two lesions just mentioned. 

In hydronephrosis and in hydatid cyst, the swelling is soft, elastic 
and fluctuating. In pyonephrosis fluctuation Ls often obscurcj and 
indeed a tumour in the flank is usually a late phenomenon. In these 
diseases vaiiations in size are liable to occur in accordance with the 
presence or absence of any discbarge of fluid into the ureters. Such 
changes in size aiio especially characteristic of hydronephrosis, where 
sometimes a sudden disappearance of tbe lumbar swelling is coincident 
with tbe pas-sage of a large quantity of urine. A feeling of doubtful 
fluctuation i^ occfisionally present in cancer or sarcoma^ but more com- 
monly tbe tumoui' is firm and fixed, and presents lobulations or nodules 
of varying degrees of hardness. 

Percussion*— This is a mucli less reliable method of investigation 
than palpation. Normally when a person lies prone with the abdomen 
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well supported, an area of dulness is obtained pogteriody, which passes 
upwards into the splenic dulness on the left, and into the hepitic on 
the right side, but is limited below and on the outer side by the tym- 
panitic note of the colon. When a kidney is displaced from its normal 
site, a tympanitic note is commonly yielded by percussion of the cor- 
responding aide. An enlargement of the kidney^ not great enough to 
be accurately palpated, may sometimes be detected, and its size roughly 
estimated, by means of percussion. In front of a large renal tumour, 
a band of resonance, often a tubular note, is elicited by gentle per- 
cussion, unless the colon is filled with solid material, or is unduly 
compressed. 



CHAFfER X. 



EXAMINATION OF THE UBINE. 



VAMATIONS IN THE QUANTITY OF THE URINE. 

In health the average daily discbarge ranges between 40 and 50 fluid 
ounces, but in different individuals, or in the same person under different 
conditions, considerable oscillations may occur. JMore than 80 or 90 
or lees than 1 8 osi. is usually to be regarded as pathological 

The new- horn infant passes from 7-12 oz., and the quantity secreted 
per hour is much more regular than in the adult. The quantity of 
urine is increased after meals; it is diminished during fasting and 
during sleep. 

10 Disease the Quantity Is Increased {poif/uria) :— 

I* Most mai*kedly in diabetes mellitus and diabetes insipidus, when 
from 100-400 oz.^that is, eight times the normal quantity — ^may be 
passed. 

2. Whenever theix? is an increase of the blood pressui'e, as in granular 
kidney, and in cases where compensation for cardiac lesions is beginning 
to be established. 

3. In certain stages of lardafeous kidney. 

4. At the crisis of, or during convalescence from, some febrile diseases ; 
this is especially noticeable in typhus. 

5. When there is active absorption of dropsical collections, or after 
the removal of some of the fluid. 

6. In certain ciises of injury or of disease of the nervous system. 
Thus polyuria often follows emotional disturbance, attacks of epilepsy 
or of hysteria, and may occur shortly after bfemon^hage into the brain. 
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7, After the administnition of certain drug?, as digitalis^ the salic>'- 

lates, falomel and the salts of potash. 

The Quantity is Diminished (oiifjuria) or Entirely Sup- 
pressed :— 

I* In congestion and in acute iDflamniation of the kidney; also in 
the terminal stages of all forms of Bright's disense. 

2. From mechanical impediment to the flow of iiriQe. (a.) When 
diminished secretion is caused by an obstruction in the ni^ter or pelvis 
of the kidney, any urine passed is pjile, watery, and devoid of albnmin 
and casts, (b.) When the diminished secretion ts nonobstructive, and 
results from organic disease or from some neurotic distnrbance of the 
renal functions, the nvine is high-coloured and concentrated; in such 
cases disease of the renal tissue may be indicated by the pi^sence of 
albumin and casts. 

In a case of hysteria reported by Charcot, no urine was secreted for 
eleven days. 

3. When there is a great loss of water from other pails of the body 
— as iu all fevers, in acute rheumatism, in the collapse j>eriod of cholera, 
dmnng the obstinate vomiting which sometimes occurs in hysteria, and 
in obstruction of the upi^er part of the bowel ; also when there is profuse 
diarrhoea, 

4- In cirrhosis of the Hver. 



VAEIATIONS IN THE COLOUR OF THE UEINE, 

The tint in health is brownish -yellow, vai7ing from a straw yellow 
to a golden amber. The depth of colour is dependent on the degree of 
concentnition ; thus urine jmssed in the earl}^ moraing is more concen- 
trated, and therefore higher coloured than that passed later in the day ; 
after drinking much, the urine may lie almost colourless. In disease 
there is not always a relation between the intensity of colour and the 
qnantity of the urine ; very dark-coloui^d urines may be met with 
when the excretion is abundant, and mv versd. 

Fala urine occurs in diabetes mellitus and insipidus, in chronic 
Bright's disease, in hysteria, in anaemic conditions, and during con* 
valescencG from severe disease. It suggests the absence of pyi-exia. 

Whitish mine, in which the colour is due to the presence of white 
urates, is frequently passed by children who are out of health from any 
cause. 

Yellowish and milky mine may result from the presence of (i) fatty 
drops floating in the urine, a.s in c!iyluria, or (2) suspended pus cor- 
puscles, as in pyelitLi. 

Yellow, green, to black uriiie indicates the presence of bile pigment, 
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and is therefore of frequent occurrence in cases of jaundice. It also 
occurs in cases of carbolic acid poisomng ; after doses of salol, or of 
salicylato of soda ; and in consequence of hsemori'hage into the kidneys, 
the haemoglobin having become decomposed. Urine containing melanin 
becomes black on standing. 

Dark yellow to brownish-red mines are seen in certain pyrexial 
diseases, as rheumatism, pneumonia, in passive congestion of the kid- 
neys, after much diavrhoDa, and in liver diseases. Urine rich in 
indican or in pyrociitechin has usually a deep brown colour. 

Eeddish tuines, varying in tint from pale pink to a bright ruby red, 
sugge.Ht the presence of blood. 

The urine may also be considerably altered in colour from the admix- 
ture of certain drugs, such as rhubarb, senna, or santonin. 

VARIATIONS IK THE ODOUR OF TEE URINE. 

Healthy urine has a characteiistic aromatic smell which varies in 
strengtli. Urine emits a foetid and ammoniacjil odour when it con- 
tains ammooinm carbonate as a result of fermentation of urea. Such 
ammoniacal fermentation takes place in any urine after standing for 
some time ; if it takes place in the bladder, the urine is ammoniacal 
when voided. In the latter case it may even have a putrid or a sul- 
phurous odour. The presence of sugar in the urine is often attended 
by a sweet smell ; the presence of acetone or of aceto-acetic acid by a 
smell like that of chloroform. Turpentine taken internally gives an 
odour of sweet violets to the urine. CubeKs, copaiba, valerian and 
other drugs, also onions and other vegetables^ communicate odours to 
the urine. 

VARIATION IN THE CONSISTENCE OF THE URINE. 

The urine in diabetes insipidus, and in some cases of hysteria, is as 
clear tis pure water. An ammoniacal purulent urine in viscid and ropy, 
and is not readily poured from vessel to vessel The consistence of 
urine Ls also increased by the presence of molecular fat as in chyluria ; 
when there is much albumin the splash on pouring is softer, and more 
froth is formetl than in health, Fibrinuria, a rare condition, is recog- 
nised by the spontaneous coagulation of the urine. 

VARIATION IN TEE TRANSLUCENOY OF THE URINE. 

Healthy urine is perfectly clear, except for the delicate cloud of 
mucus which appears after standing. Temporary opacities are pro* 
diiceil by an excess of the eattby pliosphates or of the amorphous 
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urates, but their subsidence leaves the Bupernatant fluid transparent ; 
occasionally, however, it remains aomewhat opaque. Opacity of freshly 
voided urine is usually due to pus; sometimes to phosphates; and 
rarely to the presence of fat as in chyluria — the urine then looks 
cloudy and milky. 



VAEIATIOKS m THE SPECIPIC GEAVITY OF THE URINE, 

The specific gravity is conveniently estimated by the urinoraeter. 
The instrument should be large, with the divisions of the scale wide 
apart, XJrinometers are usually graduated at a tempeimture of 1 5.5 U. ; 
if the urine when examined is of a higher tempemture, one degi'ee of 
sp. gr, unifit be subtracted from that recorded by the instrument for 
every three degrees of temperature (C). The instrument should float 
freely, without touching the side or the bottom of the vessel. In reading 
it the eye must he lowered to the level of the surface of the fluid, and 
the reading taken there and not from the top of the curve formed by the 
urine round the stem of the urinometer. A control estimation is easily 
made by depressing the instrument in the urine, again allowing it to 
come to rest, and again leading. 

The specific gravity of healthy urine varies greatly during the 
twenty-four hours ; after much drinking on an empty stomach it may 
be 1005 or even lower, after profuse per.^piration it may reach 1028 or 
higher. The average healthy variation, however, is 1 01 5- 1025; in 
infants it is only 1003- 1006. 

In health the sp. gr. is proportional to the degi^e of colour. We 
expect a low sp. gr. in pale urines, and genoi^lly this holds in disease, 
so that the conditiuns mentioned as increasing the quantity of the 
urine^ nnd so diminisiiiug its colour^ also lower its sp* gr. ; those which 
diminish its quantity, and so heighten the colour, raise the sp, gr. Thus 
the scanty urine of uncompensated mitral disease gives a high sp. gr., 
the i>ale pi^ofuse urine of granular kidney a low sp. gr. Diabetes 
mellitus forms an important exception to this rule. Here the quantity 
of urine passed is very large, its colour pale, but the sp. gr, is very 
high, and may reach 1060. An excess of urea or of albumin will also 
sometimes ci>nsiderably raise tlie sp. gr. 

An approximate efitimatiou of the solid matters passetl, in grains, 
may be made by multiplying the last two figures of the sp. gr. by 
the numher of ounces of mine passed in the twenty-four hours. Thus 
a healthy adult of average weight will pass aliout 50 oz. of urine of 
sp. gn 1020, then 20 x 50- 1000 grs. or about 4 per cent, of eolids ; 
but one- fifth aljove or below this should be allowed for healthy varia- 
tions. The qualifying influence of weight should always be considered, 
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for in an adult each pound of body weight yields from 7 to 8 grs, of 
urinary solids. It is to be observed that children under seven years 
excrete, in proportion to their weight, nearly twice the amount of solids 
that adults do. 

A sudden lowering of the sp. gr. in some diseases sometimes precedes 
a fatal turn. A fall in sp, gt.^ without any material alteration in the 
quantity of urine, fiuggeste inability on th© part of the kidneys lo 
excrete sufficient urea and salts. Such a condition of renal inade- 
quacy may piTcede the development of renal cirrhosis ; when it €ccui"s 
during tlie course of Bright's disease, the sp. gi\ of the urine falling 
somewhat suddenly without alteration in the bulk of the urine, it may 
he the forerunner of a ui-aemic attack, eveu in the absence of other 
premonitory symptoms. 




VABIATIONS IN THE REACTION OF THE UEINE. 

The reaction is a^^certained by means of blue and red litmus papers ; 
the latter not only detect alkalinity, but distinguish between that due 
to fixed alkali (potash or soda) and that produced by volatile alkali 
(ammonia) ; thus, if the blue colour persists after the paper has been 
completely dried, the alkali is fixed; if it vanishes, the original red 
colour being restored, the alkalinity is due to ammonia. Degi^eii of 
acidity or alkalinity are roughly estimated by the amount of changes 
of colour. When the reaction is neutral, neither paper change* 
colour, Violet tinted papers with glazed surface are the most deli- 
cate ; they are turned red by acid and blue by alkaline fluids. The 
acidity of the urine may be estimated quantitatively by means of a 
standard solution of soda. 

Healthy urine is generally acid, but the i^eaction ttiictuates much 
during the twenty-four hours ; it is more acid before meals and during 
sleep : it is less acid after meals^ when tlie urine may be neutral or even 
alkaliue. 

The alkalescence following food is due to fijced alkali ; it is only 
observed wlien the urine is examined at liourly intei-A^als, for otberwi.se 
the urine, though alkaline as it leaves the kidney after meals, mixes in 
the bladder with acid urine secreted before and after the alkaline tide, 
and is thus rendered acid- 

Influence of Medicines* — The urine is easily made alkaline by 
the administration of alkaline substances^ but acids, excepting benzoic 
aeitl, have but little power in raising the acidity of the urine, or in 
turning acid a urine habitually alkalina 

Influence of Disease,— Alkalinity from Fixed Alkali occurs in 
cases of debility and ana^mii*, in chronic vomiting and in jdithisis. The 
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badiai not present in health are dmsibLe by beet OKfio 
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acid should be added before boilmg, otberwise the albumin will not be 
precipitated. If the urine is cloudy from an organic sotunce — mucus, 
pu8, blood, &c* — it should be filtered. 

2, The urine must not be too acid, for if 60 the serum albumin may 
be con%-erted into acid albumin, which does not coagulate with heat. 
An unwashed test tube containing a drop of nitric acid is the com- 
monest source of error ; even a great natural acidity of the urine has 
been known to prevent the precipitation of albumin by heat. The 
addition of a little liquor potas5[^, however^ speedily converts the 
acid albumin into serum albumin, when coagulation will occur with 
heat. 

3* The urine must not be too alkaline, otherwise alkali albumin is 
formed, which, like ficid albumin, is not coagnlable by heat 

(B.) Acidulatioii before boiling. —- This is a more deliciita mode of 
applying the heat test ; for if an albuminous urine of normally acid 
reaction is boiled, and after the addition of a drop of acetic acid is 
filtered, the filtrate may be shown by means of other tests (such as the 
picric acid or the mercuric iodide test) to contain a small quantity of 
albumin. But if, before boiling, the urine is acidified to the proper 
detfree^ and then boiled and filtered, no albumin, or only the merest 
trace, can be detected. The delicacy of the test is dependent on the 
praper detp'ee of acidulation, which demands great care, for the addi- 
tion of a alight excess of acetic acid may prevent the precipitation of 
albumin. 

Sir WilliiiBi Roljerts, who intro<hiced this method, recommends the 
addition of one drop of B.P. acetic acid to 3ui (10 cc.) of urine. On 
boiling the upper portion of this fluid, a slight opalescence reveals the 
most minute quantity of albumin. "If the mine Ije alkaline, it should 
be carefully neutralised by adding successive drops of acetic acid until 
the litmus paper shows a distinct but slight acidity, and then the final 
single drop of acid is added before boiling. Even if the urine possesses 
its natural acidity, it is better to add a drop of acid if you want to 
bring out the maximum sensitiveness of the lx>ihng te.st. When per- 
formed with these pi-ecau lions, the boiling test is the most sensitive anil 
the most reliable of all albumin tests." 

Tlie Nitric Acid Test — The addition of nitric acid to the cold urine, 
so that it forms a distinct and separate layer Ijelow it, is one of the 
most convenient^ simple and delicate means for the detection of albumin. 
This *^ contact method " is moi'e readily carried out by putting the acid 
iato the test tube first than by trickling it along the side of the tube 
through the urine to form a layer below. The bottom or narrow part 
of the test tube should be first tilled with the strong acid, then the 
lighter urine should be poured very slowly down the side of the tube, 
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which should be held almost horizontally. With care the iirine may be 
poured directly out of a bottle or containing glass, but mixing of the; 
two liquids is moie certainly avoided by using a pipette, by means of * 
which the urine can be dropped slowly on the side of the tube held 
nearly horizontally. The prcKeoce of albumin is shown by a cloud or a 
ring of haziness at the junction of the two Huids ; below this opalescent 
zone of albumin is the colourless nitric acid, above it is the unaltered 
urine. This test precipitates serum albumin, globulin and albumoses, 
but does not coagulate peptones, 

Prerauiions. — (i.) If the quantity of albumin is very small, many 
minutes may elapse before an opalescent zone appears ; when, there- 
fore, the immediate reaction is negative, the tube should lie set aside 
for twenty to thirty minutes, and then re-examined, 

(2.) Nitric acid may precipitate amorphous urates ; the precipitate, 
however, apj^ais first near the surface of the urine, and not, like 
albumin, immediately above the acid ; also, it quickly disapfieai's on 
warming the test tube. 

(3,) Turbidity of the urine interferes with the delicacy of the test. 
When the turbidity is due to tirates, the commonest cause, slightly 
warming the test tube will clear the urine, which should then be 
immediately trickled down on to the surface of the acid, 

(4.) In urine loaded with urea, nitric acid causes precipitation of 
nitrate of ui*ea. But, being crystalline, the precipitate has a very 
different appeanioce from coagulated albumin ; it is also speedily dis- 
solved by gentle heat. 

(5.) Patients who are taking cubebs or copaiba often pass opalescent 
urine, and the opalescence is increased by contact with nitric acid* 
Heat lessens the Imziness^ and the presence of these dru^s is also 
indicated by their characteristic odour. 

(6.) Mingling of the urine and acid may prevent coagulation of the 
albumin ; hence the great impoi-iance of avoiding any sudden fall of 
the urine on to the acid. 

(7,) The presence of mucin may be shown V»y a diffused haze, or 
sometimes even by a distinct zone, but this is seen in the middle or 
upper piU't of the column of urine quite away from the level of the 
nitric acid. 

Fi-om the above account it is seen that most opacities produced by 
other than albuminous bodies quickly disappear on the application 
of heat. 

MagneaiO'Kitric Test— This is a modification of the nitric fucid test. 
The liquid used consists of a mixture of one \*olume of strong nitric 
acid with five volumes of t\ saturated solution of sulphate of magnesia. 
It is a cleai* solution, and l>y the contact method is an excellent test 
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for albumin. It does not fume, and is much let^ destructive to the skin 
and clothes thnn the undiluted acid. It is as delicate, if not 11 more 
delicate test for albumin than nitric acid alone. It more readily* precipi- 
tates mucin, and the mucin ring is nearer the test solution than when 
the undiluted acid is used In applying this test, the intermingling 
of the reagent with the urine must be carefully avoided. 

Picric Acid Test. — A saturated solution of picric acid, when dropped 
into an ali»umiiious urine, causes an opncity ; the picric acid fihould be 
in excess, and if the urine is alkaline a stronger acid^ auch as citric or 
dilute acetic acid, is also necessary. The ** contact method " is more 
delicate. Tlve urine should be first acidulated with citric acid, and 
then the picric acid solution floated by means of a pipette on to its 
surface. Opacity at the juncture of the two liquids mny be due to 
serum albumin, globulin, peptone^ alhumoses, an alkaloid (especially 
quinine) or to urtiles. If the precipitate he caused by any of the four 
last-named bodies, heat will dispel it, but an albumin or globulin 
precipitate is permanent. 

One of the greatest sources of confusion with the above reagents 
is mucin, which, except by nitric acid, is thrown down as a zone at the 
junction of the two fluids ; the baze of mucin pro<luced by nitric acid 
is well above the line of contact, and so is more easily distinguished 
from the lower, white^ albuminous cloud. 

Salicyl- Bui phonic Acid Test,^ — If a couple of dix>ps of a saturated 
solution of salicyl -sul phonic acid are added to a small quantity of 
albuminous urine, and the mixture is shaken, a more or less marked 
opalescence occurs either at once or after standing a few minutes. If 
the opalescence does not appear until a few minutes have elapsed, 
only a trace of albumin is present. Serum albumin, globulin, albu- 
mose and mucin are precipitated by this reagent ; if the urine is 
subsequently heated, the precipitates due to albumin and globulin are 
coagulated and are permanent ; the precipitates due to albumose and 
mucin are dissolved by heat, and oi-e re precipitated on cooling. Pep- 
tones are not precipitated unless the urine is previously saturated with 
ammonium sulphate. To obtain a delicate reaction with salicyl-sul- 
phonic acid, the urine to be tested must be free from turbidity. With 
alkaline urine the reagent must be added until marked acidity is 
produced. 

The Quantitative Estimation of Albumin is roughly made by boiling 
some urine in a test tube, adding to it a drop or two of acetic acid, and 
then setting it aside for a few hours; the depth of the deposit of coagu- 
lated albumin is then compared with the total depth of the urine. If 
the height to which the albumin reaches is equal to one fifth of the 
column of urine, there is said to be one- fifth of albumin. If the 
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qu&ntitj of albmnin is too smaU to enable a qnatititativa eetimiition to 
be made, it is spoken of as a ** trace." It has been found that if the 
uiine completely solidifies on boiling, the quantitT of albumin is from 
3 to 5 per cent (the quantity in blood serum being 5 per cent). If 
half the column i& represented by ooagulateil albumin, there is from 
1 to 2 per cent If only a '* trace/* about 0.05 per cent. The total daily 
loss in grains is obtained by multiplying the percentage by 4.36, and 
then by the number of ounces of urine passed in the twenty-four 
hours. Thu% if the proportion of albumin equals ,5 per cent, and the 
amount of urine passed in twenty-four hours equals 60 os., then 
.5 >c 4.36 X 60= 130.8 grs. IB the amount of albumin 
passed in that period The sample of urine should be 
taken from the total amount passed during the twenty- 
four hours, if urates have deposited, they must be 
filtered off before boiling the urine. The result obtained 
is only an approximate one. 

Qoantitative EsMmatioti of Albumin by Esbach's 
Process is a more satisfactory method than the preced- 
ing. According to this method the albumin present in 
the urine undergoing examination is coagulated by a 
chemical reagent instead of by boiling. The reagent 
used is prepared by dissolving 10 grains of pure picric 
acid and 20 grains of pure citric acid in 900 cc of 
hot water. When the solution is cool, su£icient water 
is added to make tooo cc or i litre. 

The urine to be tested is poured into a specially 
graduated tube (see Fig. 184) up to the mark " U," 
and sufficient of the reagent added to reach the mark 
" K" The tube is then closed by the stopper, and 
reversed two or three times without shaking, after 
which it is allowed to stand upright for twenty-four 
hours, when the height of the sediment is read off by 
the scale at the lower end of the tube. The figurea 
express the number of grammes of proteids (chiefly serum albumin 
and globulin) which are contained in one litre of urine. The results 
yielded by this process are sufficiently accurate for clinical purposes^ 
the object being to trace the progress of a case by periodic estimation 
of the daily amount of albumin excreted rather than to obtain an 
absolutely accurate determination from a single specimen of urine. 

Precaution. — The most accurate results are obtained by attention to 
two points. 

1. The urine must be fresh and acid. 

2. If the urine is of high specific gravity, or if it contains* a large 
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quantity of albumin it sbould ba diluted ; the amount of dilution being 
allowed for when eistimating the number of grammes in a litra 

In some instances^ after the tube has stood for the usual time, part 
of the coagulated albumin remains Boating in the upper stratum of the 
fluid ; in such eases the tiilie should be closed, well shaken, and allowed 
to stand for twenty- four hours longer. 

The Clinical Significance of Serum Albumin in Urine.— in 

investigating a case of albuminuria the observer should remember that 
the causeK ai^ often complex, and that the presence of albumin in 
urine is merely a symptom which must lie weighed in connection witii 
all other sy-mpfcoms present, before its signiiicance can be properly 
estimated, and before the all-impoi'tant question as to the presence or 
absence of organic disease of the kidneys can l>e decided. The daily 
quantity of albumin should be ascertained^ and (dso whether its pi'O- 
sence is constant or intermittent (see Cyclic Albuminuria)^ the investi- 
gator notini^' in the latter case the itillnence of food and of exercise, and 
remembering that the maximum daily amount of albumin is usmdly to 
be found in the urine passed some two hours after breakfast. The 
amount of albumin should be considered in relation to the specific 
gi'avity and the colour of the urine, and to tbe microscopic appearance 
of any deposit. The possible ejEistence of symptoms pointing to disease 
of other organs than the kidneys has also to be carefully considered. 

If the urine contains blood or pus, it is often a nice point to decide 
whether the amount of albumin is out of pix>i>ortion to that which 
would bo derived from the blood or the pus present : daily examina- 
tions will probably clear up any doubt, since in one set of cases 
variations in the quantity of blood or pus will be accompanied by 
variations in the quantity of albumin, but in another set of cases the 
amount of albumin will show less change, thus affording evidence of an 
independent origin of much of the albumin which is present. The 
microscopic nature of the organic deposit, and a genei-al consideration 
of all the symptoms presented by the patient will in most cases afford 
a clear explanation of tbe sources of the albumin detected in the urine. 

Tte Chief Causes of Albuminuria are \- — i. Acute and chronic Bright 's 
disease of the kidneys. 

2. OJjstrtiction of the general venous ciiTulation as the result of 
heart disease, emphysema, ^q. 

3. Acute febrile and inflammatoiy diseases sucli as scarlet fever, 
pneumonia, peritonitis. 

4. Pregnancy and tbe puerperal state. 

5. Obstruction of the ui-eters. 

6. Certain nervous alTections, especially cerebral haemorrhage, oon- 
cussion of tbe brain, epilepsy, tetanus, delirium ti-emens. 
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7. Yarious chroaic diseases such as ansemia, letikaetnia, exoplilliataiii} 
goitre. 

8. Poisoning by lead or other substances. 

9. Certain functional disorders, as dyspepsia. 

10. Diseiise of some part of the genito- urinary tract — the albumin 
being derived from pus or blood mingling with the urine — as in pye- 
litis, cystitis, leucorrhceii, or gonorrhcea. 

Cyclic Albiimiiiuzla* — ^It sometimes happens that a small quantity 
of albumin is found in the urine of persons who appear to be quite 
healthy. In some cases it can only be detecte^l in urine passed after 
breakfast, or after muscular exertion ; in others it regularly appears 
in the urine at ceilain periods of the day, and is absent at other times. 
The exact sigoiiicance of this condition Ls not fully understood ; it is 
probably related to cbanges in the renal circulation. Owing to its 
greater frequency at the period of puberty than at other ages, it has 
l>een called the ■^a/bumhmn'a of cfiolesretits.*' 

Globulin is chemically allied to, and nearly always foua d in asso- 
ciation with, serum albumin. It is precipitated by heat and other 
albumin preeipitants. Like serum albumin, it i& soluble In a saline 
tiuid such as urine, but it differs from sorum albumin in its insolu- 
bility in pure water. On this property Sir William Roberts brought 
forward the first of the following tests. 

Tests, — I- Fill a glass cylinder with dktilled water and drop into it 
some albuminous urine. If globulin be present, each drop will be 
followed by a milky train^ and if enough urine be added the water 
becomes quite milky. The miikiness is dissipated by a drop of acetic 
acid or of liquor potassa?. 

2. Take some urine in a test tube and make it neutral or very faintly 
alkaline with liquor potassae, then pour a saturated solution of mag- 
nesium sulphate down the side of the test tube, and the presence of 
globulin is indicated by a well-defined narrow whita ring at the junc- 
tion of the two fluids. All the globulin may be precipitated by com- 
pletely saturating the neutralised urine with magnesium sulphate ; if 
this mixture be now thrown on to a filter, a clear liquid will come 
through, which on acidulation will give the tests for serum albumin, 
should this body be present. 

The relative quantity of globulin and serum albumin in the urine 
may he estimated by means of Esbach's process. The total quantity 
of proteids is first ascertained by the method already described (see 
p. 316). Another portion of the urine is rendered faintly alkaline and 
the globulin precipitated by saturation with magnesium sulphate, and 
the mixture filtered. The filtrate contains any serum albumin present, 
and its amount is determined by Esbach^s method ; five or six days 
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should elapse before the tube is read off. The diffei-ence between tbe 
readiog jdelded hy the last expertment and that given by the total 
quantity of proteida repi-esents tlie amount of serum globidin, 

Glohuliuj which proI>ably never occurs in the urine except in con- 
junction with serum albumin, may often be detected in acute nephritis, 
and in the various forms of H right's disease ; also when there is catarrh 
of the bladder, 

P@ptOn6S in tlie urine are not precipitated by heat, nitric acid, or 
fenxjcyanide of potassium, but are thrown down hy potassic mercuric 
iodide, by tannic acid and by picric acid ; and tbey turn a rosy red colour 
in the presence of a weak alkaline solution of copper sulphate^ — the 
biuret reaction. 

TeBts. — I. The Copper Sulphate Colour Eeaction, — (a,) Add to the 
suspected urine an equal quantity of liquor pot4LSsa; and one drop of 
a weak solution of copper sulphate. If albumin is present, the blue solu- 
tion turns \nolet ; if peptones, pink ; if both albumin and peptones are 
present, a i*eddish- purple colour ajjpears. Or (/i,) tloat some of the sus- 
pected urine on to the surface of a little Fehling*s solution* At the 
point of contact a zone of phosphates forms, and if peptones are present, 
the urine above turns a rosy or pink colour ; if albumin is present 
as well its peptones, tbe colour will be mauve ; with albumin only, it 
will be purple, while normal urine turns a gi-eenish tint, 

2, The Picric Acid Test. — This can only be applied when the urine 
is free from albumin, globulin and albumoses. These proteids may be 
removed by rendering the urine faintly acid with acetic acid, then 
adding powdered sulphate of ammonium, and agitating until complete 
saturation occurs. On filtering, the filtrate, if peptones are present, 
will give a cloud with a saturated solution of picric acid or with Esbach*s 
solution ; the cloud disappears with heat, but returns again on cooling. 

Clinical Signifleance of Peptonuria*— The presence of peptones In the 
urine must always be regarded as a morbid phenomenon. They are 
often found in large quantities when albumin is absent| but albuminuria 
frequently exists without peptonuria. 

Peptones have been detected in many diseases : during the course of 
several of the acute specific fevers, in rheumatic fever^ croupous pneu- 
monia, phthisis, and in cancer of the digestive tract. V, Jaksch con- 
siders that peptonuria is most commonly associated with such processes 
as are chai'acterised by the collection and subsequent destruction of 
leucocytes, and that it is often a valuable diagnostic sign of the pre- 
seiice of suppuiation in some part of the body. "Thus when peptone 
is found in the urine in the course of pneumonia^ it indicates that the 
stage of softening has begun. Again, in connection with abdomimd 
tumours or pleuritic effusion, it shows their pui^ulent character ; and 
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■ whereas in cystitis there is rather more pus passed during the second 

I part of micturition. 

I Abscesses bui-sting into any part of the urinary tract will throw 

I quantities of pure pus into the uriue; the flow of pufi is apt to be 

I intermittent. 

I Id disease of the prostate^ and in gonoiThoea and gleet, fine threads 

I are often seen in the urine^ which microscopically are seen to be little 

I plugs marie up of aggregation b of pus cells. 

I Teats for Mucin. — Mucin is precipitated by many of the tests for 

albumiiij for which it is very liable to be mistaken. It is distinguisheil, 
however, by its n on -coagulability by heat, and by its reaction with 
citric or acetic acid. Fill the bottom of a test-tube witli a saturat-ed 
solution of citric acid {or some acetic acid thickened by the addition of 
one-third its bulk of glycerine), pour some of the urine gently down 
the side of the test-tube ; if mucin is present, a cloud forms just above 
the point of contact of the two liquids. 

Tests for Fus. — i. Pour off the supernatant urine, and add liquor 
potassfe or liquor ammonite to the deposit, when, if it contains much 
puB| a viscid ropy gelatinous mass is formed ; shaking and wai^ming 
the teet-tube aid the precipitation. 

2. The nitric acid test shows an albuminous ring, but, as a rule, 
there is a mere haziness at the line of contact if pus only be present ; 
a more decided, thicker, white zone is evidence of renal disease, and 
consequently casts should be carefully sought for, 

3. Mercuric chloride gives a precipitate with pyin, but not with pur© 
mucin, and thus the two may be distinguished. 

Chyluri a. ^Exception ally, the elements which constitute chyle may 
l>e pi'e^ent in the urine, Tbia condition is pmbably always due to 
direct communication existing between the lacteals and the urinary 
passages. It mostly occurs in the tropics, and is there caused by a 
parasitic worm, the^Varm sa?iijninis lioufhiiif, which breeds in the lym- 
phatics, and burrows into the substance of the kidneys. Chylous urine 
is milky when passed, and usually coaguhites on standing. Partial 
coagulation may occur in the bladder, the iwine when passed contain- 
ing shreds and clotted masses. 

Blood. — A very small quantity of blood impairs the tninsparency 
of urine, and gives it a distinctive colour ; a bright i*ed if ttie urine is 
alkaline, or if the quantity of blood is more than one-flftb per cent. ; 
a pale brown or a smoky tint if the urine is acid, or if only a trace of 
blood is present. 

In addition to the altered colour of the urine, the presence of blood 
may be determined by chemical, microscopical and spectroscopical 
examination. 
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the urine coagulates spontaneously. Often more blood is passed with 
tlie last than with the first portions of the urine ; oommonly, too, there 
is an excess of muco-pus, and the urine tends to hecome alkaline. 

In boemorrhage from the prostate or urethra the blood is florid, 
escapes often in the intervals between micturition, or appears as a 
small clot at the commencement of the act 

In addition to the above-named local diseases, haematuria may attend 
purpura, scurvy, the continued fei^ers, or other general diseases ; it may 
be caused by the presence of the Bilharzia hsematobia, or by the action 
of some poison on the kidneys^ like cantharides or turpentine. After 
repeated doses of sul phonal the urine may acquire a Burgundy-red 
colour, due to the presence of hoematoporphjrin, a derivative of 
hiemoglobin, 

Hiemoglobinnria. — The urine contains haemoglobin, but no blood 
corpuscles. It is dark red when viewed in bulk^ or it resembles strong 
tea or porter, and is generally turbid, yielding a chocolate-coloured 
or black sediment. It is always albuminous, and when boiled the 
albuminous substance forms a small brownish clot, which tends to float 
upon the surface (thus differing from serum albumin, which is precipi- 
tated in flakes, which coalesce to form a thick white precipitate). In 
the sediment, granular matter^ minute crystals of hicmatine and oxalate 
of lime, granular and fibrinous tube casts, and very rarely a few blood 
corpuscles are found. The possibility of other blcjod corpuscles having 
been dissolved or disintegrated into gi^anular matter must always bo 
borne in mind. 

Hiemoglobinuria oocnrs sometimes in connection with fevers, as 
enteric or scarlet fever ; sometimes it is the result of certain |x>isons, 
especially chlorate of potash ; rarely it has been found in new-bom 
infants in association with cyanosis and icterus. Occasionally it occui-s 
intermittently, constituting the peculiar affection known as paroxysmal 
lueiiioglobilinxia. This is chiefly met with in adult males, and most 
commonly after exposure to cold. The attack begins with a slight 
rigor, then urines charged with the colouriog matter of blood, is passed. 
The symptoms, however, quickly subside, and in a few hours the urine 
becomes perfectly natural, and the patient often remains in good 
health till the next seizure. Towards the end of an attack a sub- 
icteric tint of skin may be noticed ; during the early chilly stage, a 
condition of ** local asphyxia,'* constituting Raynaud's disease, is not 
uncommon — the fingers, toes, nose and ears become cold, white, or 
livid, an<l sometimes even gangrenous. 

Bile,— Of the elements of bile, two are met with in the urine — bile 
pigments and the salts of the bile acids. A third element, cholesterin^ 
has not been detected in jaundiced urine. 
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(6.) A nmDAr pU^r of oolom ia alao obUiaed bj aDoviDg a drop of 
the mine imd a drop of the nitric add to nm together on a vhite 
plate, bat the green ooloor i^ lesB perfectly seen than in (a). 

(c) Dip a piece of iHiite filter-paper into the urine, and let a drop 
of *■— '^g aitne add fall on the moiateped part ; at the edge of the 
ftSkm tdh^etain an intense green ia aeen, which paseea into hltie, and, 
still farUter away, into a faint pink colour. 

2* Karochalt^l Teal — Drop some tincture of iodine carefoily en to 
the iinoe in a teet^ube ; a green colour appears where they touch. If 
they are now mixed, the whole becomea of a fine green colour. Con- 
eentrated mine iihoold be first diluted with water, and an excess of 
iodln« nmat be airoided. 

HoiiL — 1« Bile pigment ia often present in the urine before the 
ia perceptibly discoloured; on the other hand, the skin and 
, membranes often reniain icteric long after the urine haa become 
free from bila 

2, An examination of bilious urine does not throw light on the 
eanae of the jaundice ; commonly there is obstruction at some part of 
the biliary paaaagea, but the functions of the bUe secretion may be 
perfectly normal, and yet from change in the colouring matter of the 
blood bUe pigment may be present in the urine. 

3, It is alao noteworthy that in most bilious urines a few casta of 
the renal tubulea will be found ; they are chie% epithelial and hyaline, 
usually of small iize, and are stained yellow, 

4, Acidification of a bile-atained urine, either with a drop of nitric 
add or of acetic acid, often produces a slight cloud, which is due in 

to the precipitation of mucin, in others to an albuminous 
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body. In testing the urine by the contact method with cold nitric 
acid, there is oft4?n a white cloud jiisfc above the line of oontact, higher 
than the ordinary precipitate in albuminous urine* 

Bile Acids Jire present in the mine of jaundice ; in larger quantity 
in recent than in old case?, but theii* clinical importance has not yet 
been demonstrated. 

Test. — To a test-tube half full of strong sulphuric acid add a few 
gi^ains of gi*ape-8ugar, and float a little urine on to the surface of the 
mixture ; a purple or violet colour at the line of junction indicates the 
presence of hile acid. 

Glycosuria*— Minute tmcea of Bugar are said to exist in healthy 
urine, but not in sufficient amount to respond to the ordinary tests. 
When sugar can be detected in the urine by the tests described below, 
it is well to regard it as a pathological sign of grave significance, and all 
possible causes and associated Bymptoms should be carefully investi- 
gated. 

Cases of glycosuria may be separated into two groups •— 

1. iBcidental, Temporary, or Intermittent Glycosuria.— In many 
eldeily persons distinct evidence of sugjir may be found in the urine 
passed shortly after breakfast. Also during the convalescence from an 
acute disease, such as cholera, or after a paroxysm of ague, epilepsy, 
hysteria, whooping-cough, or asthma* Grape-sugar has also been 
found during an attack of sciatica; after injury to the bitiin; in cere- 
bro- spinal meningitis ; in cirrhosis of the liver, and also occasionally 
after poisoning with morphia or chloroform. 

2. PersisteEt GlycoBuria.^ — The habitual presence of a large quantity 
of sugar in the urine is the essential feature of Diabetes mellitue. 

Tests. — I- Moore's or Heller's Test, — Add an equal volume of 
liquor potassse or liquor sodt^e to the urine in a test-tube and boil the 
upper layer of the mixtui^e ; the heated portion gradually darkens in 
colour^ varying fixim yellow to black, according to the quantity of 
sugar present or the duration of boiling. For this test to yield posi- 
tive results^ there should be at least 0.5 per cent, of sugar or i| grs, 
to the ounce, 

Precantwm. — (i.) If much albumin is present, boil and filter. 

(2,) All high-coloured urines deepen sHghtly in colour when boiled 
with liq. potasste. 

2. Trommer's Test depends upon the fact that in alkaline solutions 
sugar reduces a metallic oxide to a suboxide. To a little urine in a 
test-tube add nearly an equal bulk of Hq. potassse or liq, sodse and a 
few drops of a weak solution of cupric sulphate : a bluish precipitate 
of hydrat-ed cupric oxide appears, which redissolves on shaking, giving 
a clear blue liquid, but if sugar is absent a turbid green. On boiling 
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the miictare, if sugar is pretenty a jellow and finally a red precipitiLte 
of cuprous oxide is produoed* A reliable reeolt is obtained in the 
preaeQoe of from 0.5-1 per cent, of sugar. 

Precaniifmi, — (i.) Kemove any albumin present. 

(2.) Avoid adding too mudi cupric sulphate. 

(5.) Avoid prolonged boiling. Bed action of cupric oxide may be 
caused by other substances besides sugar^ especially by glyeuronic acid, 
by excess of uric acid, or of mucus ; it may be hindered, when the urine 
contains only a small quantity of sugari by the presence of ammonium 
chloride, or of other ammonia salts. 

3. FeMing's SolatioiL — Here the copper and the alkali are mixed in 
the exact proportion neoessarj. The solution is prepared from the 
following prescription i — 

Crystals of cupric sulphate, 34*64 grm^ ; neiatTal tartrate of potash, 173 1 
aolation of soda {sp. gr. tA2\ 480 c.c. Add water to make up 1000 c.a 

Every 10 c. a corresponds to 0.05 grra, of grape-sngar. 

Boil a little of this solution in a test-tube, then, if no deposit oocurK, 
the solution is in good condition. Now add a drop or two of the sus- 
pected urine. If it contain much sugar, the suboxide of copper falls as 
a brick-red precipitate at once ; if several drops of urine be added, the 
precipitate is yellow. If no precipitate occurs, add more urine untU a 
bulk equal to, hut not gr&iier than, that of the FehUng's solution has 
been poured in^ and boil again ; then if a small quantity of sugar be 
present, the solution turns a yellowish- green, and a bright yellow deposit 
slowly subsides. 

If, however, the urine contain less than half per centu of sugar, the 
precipitate only appears as the liquid cools, when the mixture gradually 
assumes a green, milky appearance. 

Precautions, — (i.) Remove albumin as in Trommer's test. 

(1.) The test solution should always be boUed lirst, for it is apt to 
decompose by keeping, some of the tartaric passing into racemic acid, 
which has a reducing action on the oxide of copper. 

(3.) The quantity of urine should never exceed that of the test 
solution. 

(4,) Prolonged boiling should be avoided, for any urine^ especiaDy if J 
high coloured, when boiled some time with an excess of the copper • 
solution^ will turn a greenish -yellow colour, due to the reduction of 
copper by some other organic substance. 

Since the reduction of Fehling's solution on boiling it with urine 
may be due to other substances than sugar, this only affords presump- 
tive proof of the presence of sugar ; the fermentation test alone affor 
positive proof. 
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Quantitative Estimation. — (a.) Into a btirette introduce 10 c.c. of 
the urine, Jind dilute with water up to loo ac. 

(k) Dilute 10 €.a of Febling's solution {repreRenting 0.05 grm. of 
sugar) with about twiee its volume of water, and place it in a flask on 
a wire-gnuze support under the burette. 

{f\) Boil the diluted Fehling's solution, and whilst it is boiling drop 
in the dilute 1 urine till all the cuprous oxide is precipitated as a 
reddish {wwder and the blue colour has entirely disappeared, the 
supernatant fluid becoming stniw-jellow in colour. This is determined 
by allowing the precipitate to subside and then holding the Ba£k 
between the eye and the light, 

(rfj Head off the number of c.e. of diluted urine which were dropped 
into the flask. If 36 c.c, were used, they repi*esent 3.6. c.c, of the 
undiluted urines which therefore contains 0.05 grm. of sugar. The 
number of grammes contained in 100 c.a of urine, or in the number 
of c,e. passed in the twenty-four liours, can then be easily calculated. 

Thu% if 1 600 cc. of urine were passed : 

then 3.6 I ao5 : t 1600 : x 

1600 X aos 20.0 _ . _• ,„a™^«„ 
— — -* = — — = 32.22 grammes 

0.0; 3< 100 

or per cent, - ^ =1.4 

3.6 

4, Payy'a Solation ift composed as follows : — 

Ciipric sulphate 4.158 grammes 

Pot as sic sodic tartrate 204 ,, 

Potash (caufitic) 20.4 ,1 

Strong amtnonia (sp. gr. 0.800) .... 300 ob.c. 
Water to i litre 

The tartrate of potash and the caustic potash are dissolved in a 
portion of the water, and the sulphate of copper with the aid of heat in 
another |x>rtion. The latter solution is then poured into that of the 
potash salts, and when cold the ammonia is added ; tinolly, water to the 
required amount. Of this solution 10 cc are reduced by 0,05 grma, 
of glucose. The reagent is used precisely in tho, same manner as 
Feh ling's solution. Its advanfaffes are : (1) that the ftction of sugar is 
shown by the discharge of the blue colour of the solution, not hy pre- 
cipitation of the cuprous oxide, which is held in solution by the 
ammonia ; hence the end-point of the reaction is more easily deter- 
mined than with Fehling. (2) Pavy's solution is more stable than 
Fehling's solution* 

Precautions.— 'AyoUI dissipation of the ammonia by passing the point 
of the burette through a cork litting the mouth of the flask, the cork 
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having another opening for escape of fiteam. When the blue colour 
has entirely disappeared and the eolation is as colourless as water, the 
reduction is complete. On oooliDgp the solution again acquires a bllie 
tint, the cuprous oxide held in solution by the ammonia being rapidly 
reconverted into cupnc oxide. The test may be pttrchased in the form 
of pellets or enclosed in glass tubes, each containing to e.c, 

5. Fermentation Test. ^Occasionally in testing for sugar with 
Fehlin^, n doubtful result is obtained; the colour may change to a 
purplish-green, or there is an imperfect reduction after long boiling. 
In such cases the fermentation test is of great value, for if on adding 
a few crumbs of German yeast to a test-tube full of urine, and invert- 
ing over a saucer placed in a warm place, there is an evolution of 
carlx)nic acid gas, sugar is undoubtedly present ; if the reaction is 
negative, sugar is absent. 

Precaidion, — Perform a blank experiment with yeast and water at 
the same time, for some specimens of yeast evolve bubbles of gas ; if 
this occurs, the volume of gas thus yielded may be compared with that 
resulting from the yeast and urine* 

QnantitatiTe Estimatioti.— In ordinary clinical work Sir William 
Roberts's differential density method is by far the easiest, and is prac- 
tically accui^te. 

A piece of German yeast the size of a small walnut is added to 
ftbout 4 oz. of the saccharine urine in a 1 2-oz. bottle, which is closed 
with a cork in which a nick is cut so as to allow the carbonic add 
to escape. The bottle is placed on the mantelpiece or other warm 
place, and beside it is placed a tightly corked 4-oz. bottle tilled with 
some of the same urine, but without yeast After eighteen to twenty- 
four hours the specimens are respectively poured into two urine glasses 
and when cool the sp. gr. of each is taken. The number of degrees I 
difference in density between the fermented and the unfermented 
urine indicates the number of giains of sugar per fluid ounce. For 
example, if the sp. gr, of the original urine is 1050 and that of the 
fermented 1005, the number of grains of sugar in a fluid ounce will 
be 45. If this be multiplied by 0,33, the percentage quantity 10.35 
18 obtained. The urino meter should have a long scale, in order that 
the sp. gr. may be read with great accuracy. 

6. Picric Acid Test— To a little of the suspected urine in a test- 
tube^ add nearly an equal bulk of a saturated solution of picric acid 
and a small quantity of liquor potass^. Boil, and if sugar is present 
the mixture tuiiis a dark mahogany colour. Normal urines, especially 
if concentrated, also turn a darker hue, but this i& much less marked, 
If the urine contain albumin or globulin, a precipitate is formed, but 
this does not interfere with the reaction for sugar. 




The exact iJepth of colour, estimated by comparison with a staodard 
colon red solution, is used by Dr, George Johnson for quantitative 
estimations. 

7. FlLenyl-hydraziii Test. — Fill a test-tube three parts with the 
suspected urine, and add about 7 or S grains of phetiyldiydraziG 
hydrochloride and about twice as much sodium acetate. Place the 
tulie in a small beaker filled with water, which is kept Ixiiling for 
from half an hour to an hour. On cooling, if siigiir is pi'csent, crystals 
of phenyl-glucosazone fall to the bottom of the tube, fram which they 
can be I'emoTed by a pipette, placed on a glass slide with cover-glass, 
and examined under the microscope. The crystals ara needle-shaped, 
and are usually agglomerated ao as to form small spherules; some 
may be seen isolated or in small groups (see Fig. 185), 




FW. 185,— Itieiiyl-aineoMzon Cryatala frttm Dfabetic IMae, (t?, Jakteh.} 

Ac etOilUria*^ Acetone is found in the urine of patients suffering 
from severe or advanced diabetes, but its presence does not always 
foi^bode the onset of coma, as was formerly supposed. Acetonuria 
also occurs in connection with febrile diseases, Bright's disease, cerebral 
disorders, cancer, and sometimes in simple inanition ; indeed, traces of 
acetone can be detected in healthy urine. 

Teats. — (i.) Add a few drops of a freshly-made strong solution of 
nitro-prusside of soda to the suspected urine, also a few drops of liquor 
potassje. If acetone is present a ruby-red colour is produced, which 
slowly fades to a straw-colour, but gives place to a violet or purple hue 
on acidulation. (2.) Add to the uriue a few drops of an aqueous solu- 
tion of iodine (dissolved with the aid of [wtassium iodide), and a little 
caustic potash. On gently warming, a precipitate of iodoform crystals 
takes place. It is to be remembered that ethyl-alcohol yields a like 
reaction. 
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otUer diseases gives an identical colour with the »ulphani!ic acid solu- 
tion ; moreover, the reaction is not constant in ciiBeri of typhoitl, imd 
hence cannot be regarded as of much dia^estic value. 

Of 6E« — The principal final product of the metabolism of nitrogenous 
compounds is urea, in which form nearly 90 per cent, of the total 
nitrogen present in the urine is excreted. The daily amount varies 
with the quantity of proteids assimilated ; in an adult male it rangen 
from 30 to 40 gi'ammes, the average being about 33 grammes {500 
grains). Urea is present in normal urine from an adult at the rate of 
about 2 to 3 per cent. In proportion to the body weight, children 
excrete more than adults, the absolute quantity l^eing less in women 
and children than in men. Children excrete about i gi'amme per 
kilo, of body weight, and adults 0.4 to 0.6 gramme. The excretion of 
urea is increased in three or four hours after the intake of food con- 
taining much proteids. It is increased by greater activity of meta- 
bolbm, e.j7., in the stage of fever, or of acute inflammation which 
precedes the climax, after which it is diminished. Increased formation 
of urea does not necessarily imply incrcAsed excretion ; it may be 
retained in part, to be excreted subsequeDtly. Copious draughts of 
wat4*r^especially under the conditions last named — increase the excre- 
tion of urea. Conversely^ diminished metabolism lessens the output 
of urea; hence in most chronic diseases which are attended by im- 
perfect nutrition the amount of urea is below the normal. In acute 
atrophy of the liver, and in acute phosphorus poisoning, the excretion 
of urea is lessened although the total amount of nitrogen may not be 
much, if at all^ below the noimal, the difference being made up in acute 
atrophy by intermediate products, as leucin and tyT^osin, and in phos- 
phorus poisoning chiefly by ammionia. As previously stated^ the 
amount of urea formed may be increased, but it may be only partially 
excreted ; therefore the amount present in the urine may be less than 
normal although metabolism is going on as usual, as is the case in 
unemia. 

When nitric acid L^ added to urine rich in urea, a crystalline deposit 
of ui'Sa nitrate forms, as it is much less soluble in water than urea* 
To ascertain the amount of urea present, it is most convenient, for 
clinical purposes^ to decompose it and to measure the nitrogen set free. 
Any form of nitix>meter may be used for this purpose, but for sim* 
piicity and convenience the instrument devised by Boremus excels 
(Fig, 186). It consists of a graduated tube» closed at the upper end 
and curved at the lower end, which is furni.shed with a bulb* A 
sjiecially formed i c.c, pipette is supplied with the apjjaratus. The 
reagent consists of a solution of hypi^bromtte of soda containing soda 
in excess. It is prepared by dissolving 100 grammes of sodium hydrate 
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SEDJMZSTB AND KICEOSCOPICAL EXAHUrATION OF 
THE UEUTE 

UVORaAKIBED SEDDCENTa 

Uric Acid floeK not ezial in the free state in normal urine, but under 
eeiteio condiiumn it mhy be deposited as orange-red crystals. These 
oryttali «• ueually large enough to be eeen by the naked eye ; they look 




like grftins of cayenne pepper as they lie at the bottom or adhere to the 
sides of the urine glasa Rarely, they are too small to be seen without 
the microscope, and occasionally aro almost colourless. 

EecognitioiL — Under the microscope the crj'stals are seen to vary in 
form. Typically lozenge or whetstone-shnpeil, they may appear as hexa- 
gonal plates, or present a rough resemblance to *'flumb-bells;'* some- 
times single, they are often aggregated, forming stars, fan-shaped 
iigures, or rosettes (Fig» 187). 

Tests.— I. The crystals are dissolved by liquor potassae or other 
alkali, and reprecipitated in hexagonal plates by excess of hydrochloric 
or acetic aciiL 





Fia. 187.— Fornii nf Trie Add. L Rhombic pi ntes ; 2. WTiutstoue fonnfi ; 3. Quail rate fornw; 
4, b, PrciloQged into poinia : G, a R<:«ettoi ; 7. Pointetl biintilea ; !). Barrel Umm prt'tripit*t«d 
by ndding hydriichloHu fliid t" thu uj1iu\ {Landoit attd Stidimj.) 

2. They are the only urinary crystals that invariably show colour 
under the microscope, 

3. The murexide test- — Place some crystjxla of uric acid in a poi-ce- 
lain dish, add a drop or two of strong nitric acid, and di>;solve the 
crystals by gentle heat, which is maintained until the deposit is dry. 
When cool, toiich the yellowish-red residue with a dmp of dilute liquor 
ammonias, when a purple-i-ed appears, w^iich, on the addition of a drop 
of liquor potassae, becomes more blue. 

4. A uric acid sediment is not dissolved on heating the ui'iiie — a 
distinction from urates. 

5. It is not dissolved by acetic acid^ — a distinction from phosphates. 

6. When boiled for some time with cupric snlphate and liquor 
potasBflB, uiic acid partially reduces the copper salt to cuprous 



334 



EXAMINATION OF THE URINE, 



oxide. This, as a fallacy in testing for sugar, has been already 
mentioned. 

Clinical ImporL^Healtby urine, after long standing, deposits uric 
acid ; if the deposition occurs immeJiatelf/ after the urine is passed, it 
suggests the probable formation of caleidi in some part of the urinary 
passages. 

The daily excretion of uric add is much increased in leukaemia^ 
after an attack of gout, in certain diseases of the liver, in scurvy, <&c. 
It is diminished during the paroxysm of gout. 

Amorphous UPEtSS. — A loose, reddish deposit^ consisting of 
amorphous urates (/.e,, uric acid in combination with potassium, ammo- 
nium, sodium, and usually liiiie)^ is the most common of all urinary 
sediments. Its colour, due to the a£&nity of amorphous urates for the 
colouring matter of the urinOf varies from fawn to pink, according to 
the density of the urine ; deep-coloured urines of high specific gravity 
deposit a red brick-dust-Iike sediment » In children urates are often 
white, producing the *' white-like-milk" urine. A purplish film or 
bloom is frequently seen on the surface and sides of the urine, and is 
highly characteristic of amorphous urates. Urine containing an excess 
of amorphous urates is clear when passed ; the muddiness appears on 
cooling. 

Micro-chemical Oharacters. — (i.) Under the microscope the deposit 
is seen to consist of minute granules, sometimes closely aggregated ; if 
adherent to mucous shreds, some resemblance to granular casts is pro- 
duced, but the variable breadth and the irregular and indistinct contour 
of such agglomerations serve to distinguish them from true casts (see 

^'^g- 194). 

(2,) The deposit at once disappears on warming the urine. By 
this test the white urates of childhood ai*e easily distinguished from 
phosphates. 

(3,) Crystals of uric acid may not only be obtained from urates by 
the addition of an acid, but also by simply treating the deposit with 
warm waiter, for uric acid is present much in excess of the amount 
necessary to combine with the bases pi'esentj and so the loosely com- 
bined excess ia easily separated. 

(4.) The tseiliment reacts to the murexide test. 

Clinical Import, — A deposit of urates is met with in a large number 
of organic and functional diseases, especially when there is pyrexia, 
e.^., in pneumonia and in rheumatic fever* In health anything (such 
as sweating, fasting, t&c,) that concentrates the urine tends to cause a 
deposit. The urine is often heavily loaded with urates in cirrhosis of 
the liver. 

Crystallised Urates.— (i.) Urate of Soda-— The somewhat rare 




. UNOBOANISED SEDBiENTS, 

qpoataneous deposit of urate of soda is seen under tlie microscope to 
consist of irregular spheres, either simple or furnished with spiny 
projections. It is frequently deposited from the urine contained in the 
bladder » and is thus liable to cause irritation of the mucous membrane 
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of the bladder or of the urethra. The aciculax crystals met with in 
gouty concretions are never deposited sponUineouHly in the urine. 

(2.) Urat6 of Ammonia, the only urate found in alkaline urine, 
is sometimes precipitated along with phosphates in ammoniacal urine. 
It is generally whitish in colour* Under the microscope globular 
masses or " thorn-apple " spherules, or sometimes minute slender dumb- 
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bells, are seen. Being opaque, they appear dark coloured by trans- 
mitted light* 

An Oxalate of Lime deposit, usually very scanty, can be recognised 
by the naked eye as a fine powder or a silvery line on the top of a 
delicate cloud of mucus— tlie ** powdered- wig " looking sediment If a 
Bpecimen of urine which yields a deposit of oxalate of lime ia allowed 
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The ejvrthy phosphates are the triple phosphates aad the phosphate 
of lime. 

1. The Triple or the Ammonio-Magnesian phosphate fornix a 

white sparkling crystalline deposit ; the crystals stud the ^ides of the 
uritie glass and make an iridescent scum on the surface. The ordinary 
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form is a triangular prism with bevelJeil ends, presenting, however^ 
many modifications; they are the largest of urinary crystals, Star- 
ahaped featheiT crystals aie also sometimes seen. 

2. Phosphate of Lime occurs in two forms : (flt.) An amorphous 
white docculent deposit, showing under the microscope small pale 
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granules associated with crystals of the triple phosphate, Tlie urine, 
always alkaline, often has an iridescent film on its surface. The 
amorphous phosphate may be present in the alkaline urine passed 
shortly after a meal 

(6.) Orystallme Piiosphata of Liine or Stallar Fhospliate. — The 
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OEBANIC DEPOSITS. 

Blood Corpuscles,— Tlieir appearance and the dumtion of their 
visibility varies with the deiiKity and the reaction of the mine. In an 
acid urine of normal specidc gi'avity, the red discs ai'e easily recognised 
by their characteristic biconcave ^hape, and by theii* colour — which, 
however, is paler than in pore blood ; they may remain unaltered tor 
several days. In a urine of low density they lose their central depres- 
sion and liecomo spherical ; and when the specitic gravity is vei'j'' low, 
or if the urine be ammooiacal, they often disappear very speedily. In 
highly concentrated uiine the concavity is marked, the corpuscle 
shrinks and assumes a crenate or hoise-c best nut shape. Sometimes 
(especially J it is said, when the bleeding is from the kidneys) the 
corpuscles exhibit amceboid movements — throwing out and drawing 
in processes. They aiMs only exceptionally^ as when there is a con- 
siderable haemorrhage from the bladder, seen in rouleaux ; as a i-ul© 
they are discrete. They are distinguished from other bodies by their 
feeble refractive power, their fine delicate outline, and by the absenee 
of a tiiicleus. 

Mucous and Pus Corpuscles i^re spherical cells slightly larger than 
a red blood disc; they closely resemble white blood corpuscles. The 
Mucous coj-puscle, usually ill-defined and granular, often contains a 
simple nucleus : every grade is seen between it and an epithelial cell. 

The Pui corpuscle exhibits a myltiple, usually a tripartite, nucleus 
after the addition of a drop of acetic acid. 

Both mucous, and pus corpuscles are rapidly dissolved by caustic 
Jilkalies ; hence if a portion of the glairy mass found in ammoniacal 
nrine be put under the microscope, no pus cells ai*e visible, or only a 
few black dots, the remnants of their nuclei. 

To distingui.sii pus from round epithelial cells, add a few drops of a 
solution of iodine in iodide of potassium, when they turn a mahogany 
brown ; epithelial cells turn a pale yellow colour. 

Epithclimn.^ From the liealthy genito- urinary passages of the 
male but few epithelial cells can be detected in the urine, but in 
the female squamous cells from the vagina are almost constantly 
pi"es©nt In disease, epithelium from all parts of the passages may l»e 
seen. The slight differences which normally exist between the cells from 
different paits of the renal tubules, or between those of the pelvis^ 
ureter and bladder, can rarely be made out after the cells have soaked 
in the urine ; the source is determined by the prevailing type of cell, by 
the presence or absence of casts, and by the accoiiipanying symptoms. 
It is impossible to say whether a particulai" renal cell comes from a 
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convoluted or from a collecting tubule ; this, however, k of little 
practical importance, for it is rare for an inflammatory process to be 
limited to such a restricted portion of kidney. The following three 
varieties of epitheliam may be easily distinguished. fl 

1. Eound G^Us with a well*defined single nucleus may oome from ^ 
(a) the urinaiT tubules, especially their convoluted portions; or (6) 
from the lower layers of the mucous membrane of the pelvis, ureter 
and bladder. They are larger than leucocytes, and the nucleus ia 
usually visible without reagents, and is thus dustingtiisbed from the 
multiple nucleus of a pus cell, which requires acetic acid before it 
appeals. In diseased conditions the renal epithelial cells may be 
wasted or broken up into amorphous granular matter, or they may 
contain oil globules, iVc. 

2. Colimmar EpitheliiiiiL — Cylindrical, tailed and spindle eeUs, with 
well-defined nuclei, are mainly derived from the pelvis, ureter, or I 
urethra. Epithelium from the pelvis of the kidney is never found m 
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healthy urine; its presence always indicates irritation of that partw 
Many of the pelvic cells closely resemble cancer cells, but the latter 
are usually more numerous, larger, and more perfect than the former. 
The du^nosis, however, between cancer and calculous disease of the 
kidney is more reliably based on other symptoms, 

3. Squamous Epitheliimi comes from the bladder or vagina ; it con- 
sists of large irregular -shaped cells containing a simple nucleus. Those 
from the vagina are larger and more apt to occur in Oakes than the 
cells from the bladder* 

CEStSt^InorgEnic Oasts, or cylindrical forms composed of an aggre* 
gat ion of amorphous urates, amorphous phosphates, or of h^ematoidin 
crystals, «.l*c., are occasionally met with in adults as well as in children, 
but efiX)ecially in the urine of new-bom babes. Organic casts form by 
far the more important group; these are moulds of the tubules, for 
the most part composed of an albuminous material which has escaped 
from the capillaries, and soHdiies in the tubules, entangling any loose 
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cells or other elements that may he present ; it then eonti-acts, passes 
along the tubule to the pelvis, and thus escapes with the urine. The 
size of the casts, and the presence or absence in them 
iif various elements, are points by which they are 
classiHeiL 

1. Epithelial Casts.^ — Soraetimea, as in scarlet fever, 
the renal cells are simply heaped together in the 
form of a cylinder ; but moi^ commonly the cast is 
csomposed of coagulabl© material cont^ning epithelial 
cells. 

2. Blood Casts, ^llere also red or white corpuscles 
may amalgamate to form a cast, but more frequently 
they are found iiTCgularly studding a librinous mould. 
When composed of white blood coqiuseles they i^- 
semble pus casts ; the latter are occa,sionally seen in 
abscess of tlie kidney. 

The preseuce of the above cell-formed casts (i and 
2) in the urine points to acute nephritis or to an acute 
exacerhation of a long- existing nephritis. 

3. Granular Casts arise mostly from the destruction 
of epithelial and blood cells. Their colour varies from a yellowish- 
white to a brownish-red ; tlieir size and contour also vary, and they 
often occur in hitiken pieces with sharp edges ; they are studded with 
granules, sometimes very fine, sometimes very coarse. When there are 
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but few and very fine granules the transparent hyaline mould is visible, 
but when the granules are numeroua the cast looks dark and opaque. 
The dark coarsely granular casts are generally aliout -JJ^j inch in dia- 
meter. Sometimes blood discs or fat drops are seen on their surface. 
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These casts are signiGcaat of an inAaminatoty process gomg on in 
the kidney. They ai'e, however, fowid, though very rarely, in the 
urine of cyanotic induration of the kidney* 

4. Hyaline Casts are glaasy-lookingf often with ill-defined oontour, 
and are ^jnietimes too transparent to be seen without the addition of 
ft coloureti Euid, such as a watery solution of iodine, or of magenta, or 
aniline violet, &c. They vary much in length ; they are from j^^fj^ to 
j^ of an inch in width. Sometimes they show a tendency to branch 
at their ends ; occasionally their contour, instead of being straight, is 
wavy. Sometimes homogeneous throughout and free from deposits, 
they more commonly have^i) a few epithelial celb, normal, con- 
taining oil drops, or converted into granules, on their surface ; or 
(2) a few re4l blood discs or leucocytes; or 
^^ (3) possibly a few cr)'stals, as of oxalate of 

^H lime, are seen studding their surface. 

^V _ Darker looking hyaline casts are sometimes 

^H ^^K^^k called " w&xj ; " they ai-e solid-looking and 
^M^W^ highly refractive ; some are very long, otheis 

^^^W are represented by short and broad fragments, 

^^^^^^^L which are often cleft and broken. They maj 

^^^^^^H be quite homogeneous or covered with various 

/if ^H elements. Occasionally they react to the 

^^ albuminoid test, but often do not even when 

^K^ the kidneys are lardaceous ; they may give 

^^^ the albuminoid reaction through changes pro- 

^^^ duced by a long dui-ation in the urinary pas- 

^^^ sages. The above casts, hyaline and waxy« 
^H are found in every variety of nephiitis. 
^f^ 5. Fatty Casts are transpai-ent or dark 

lUk i9«w— F*Uy CkiU. granular casta, which are dotted over with 
minute oil dropa Sometimes the oil particles 
are collected into dark cylindrical masses, and from their surface 
radiating needles (composed of salts of the higher fatty acids) are 
occasionally seen to project. 

6. ** Oylindroids ** are long, ribbon -shaped forms, of vainable breadth 
and contour, which have been found in the urine of scarlet fever, also 
sometimes in other cases of nephritis. They are probably mucoid in 
nature, and are of no diagnostic importance. 

The Clinical Significance of Oasts. — Normal urine is free from casts^ 
though very exceptionally a few small hyaline ones may be found ; the 
proeence of many hyaline casts points to a severe disturbance of the 
general circulation or to some kidney irritation. It is difficult to form 
an accurate estimation of the condition of the kidneys from a study 
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iiiei-ely of the casts passed in the urine ; still a knowledge of the pi^e- 
vailmg type — whether granular or fatty, for example — is of consider- 
able assistance in making a diagnosis. Specimens of urine passed on 
different days must be repeatedly examined before a correct judg- 
ment can be formed as to the prevailing types. Epithelial and blood 
casts with a plentiful desquamation of renal epithelium point to an 
acute inflammation of kidney structure j oil drops in the epithelium or 
scattered over hyaline casts indicate that a fatty change is going on in 
the kidney. Hyaline casts are met with in both recent and old cases 
of nephritis ; large hyaline casts suggest that the renal tubules have 
become widened through loss of their epithelium ; they are found in 
association with granular casts in chronic cases, also in the terminal 
period of acute scarlatinal nephritis. Tube casts are abundant in acute 
parenchymatous nephritis, less abundant in chronic pai-enchymatous 
nephritis, and are usually scanty in lardaceous disease ; in congestion 
of the kidney also there are very few. In obscure cases of bloody 
or purulent urine the presence of casts suggests a renal element in the 
causation of the blood or pus. 

In the large majority of cases when casts are found, the urine con- 
tains albumin ; exceptionally, it cannot be detected by the most delicate 
tests. Thus, sometimes in passive renal congestion from mitral disease, 
small hyaline casts, w^ifch or without granules, are found when albumin 
is absent. In ehi'onic Bright's disease albumin may temporarily 
disappear, and yet casts may be found in the deposit, just as in the 
convalescence from acute Brigbt^s disease after the disappearance of 
albumin. In icterus, too, as already stated (see p. 324), casts are 
frequently pi^sent ; a trace of allmmin is often also present. 

DiagnosiB.— As a rule, casts are easily recognised ; occasionally one 
of the following forma may be mistaken for a cast, 

(i.) Mucous coagula studded with urates may resemble granular or 
fatty hyaline casts (Bee Fig» 194), 

(2,) In spermatorrhcea, &c,, hyaline cylindrical forms (which enter 
the prostatic part of the urethra from the vasa defei"entia and &eminal 
tubes) may be present They arc distinguished by their greater size 
(being twenty or thirty times wider than kidney casts), and by the 
absence of albuminuria, and of other renal symptoms. 

(3.) Cylindne^il collections of micrococci, found when a septic pyelitis 
affects the kidney substance, may resemble granular casts, but the 
micrococci resist reagents, such as liq. potasssB or nitric acid. The 
dotting also is very fine and evenly distributed ; it is much more 
regular than in the granular cast. 

(4,) In new-bom children, and occasionally in adults, cytindncal 
masses of urate of ammonia may be seen in the urine. They are soon 
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The collection of fluid may be the result of inflammation, in which 
case it is termed an exudation ; or it may be due to abnormal or to 
obstructed circulation in the parts afTecteil ; the ihiifl would then be 
termed a transudation. Although the character of the two classes of 
fluid differs, it is J^ometimes very diflieult to say to which clasps a given 
s^peciraeu belongs. 



EXUBATIONS. 

Exudations may be serou% haBinorrbagic, putrid » sero- purulent, or 
purulent. 

Serous Exudations are yellowish, and more or less turbid, the tur- 
bidity being due to the presence of cell elements; when allowed to 
staod, a clot forms which contains much fibrin. The clotting occurs 
sometimes directly the fluid is withdrawn, sometimeB a little later, 
but, in any case, within twenty-four hours. Such fluids cont^n a 
few scattered red blood corpuscles, leucocytes and endothelium 
cells; their reaction is alkaline, and their specific gravity is gene- 
rally above 1018, They are rich in serum albumin and serum 
globulin ; Rmall cj nan titles of uric acid and of sugar are prej^ent. 
Serous exudations are met with in the pleural cavity after pleurisy, 
in the pericardium after pencarditisj in the abdominal cavity after 
peritonitis. 

Tn appearance serous exudations strongly resemble transudations, 
but they differ in the following points : — In serous exudations the iluid 
is more turbid and the cell elements are more numerous ; there is a 
greater tendency to coagulate ; the specific gravity is higher, and the 
amount of albumin greater. 

Exndations are sometimes Hsemoxrhagic ; they then contain blood 
corpuscles along with haemoglobin in solution. This variety of exuda- 
tion may be due to carcinoma, to tubercle, or to scurvy. 

Another variety of exudation is the Sero purulent^ in which the fluid 
is more turbid and the cell elements are more numerous than in the 
serous form* 

In a more advanced st^ige of inflammation the effusion maybe Pum- 
lent, as in empyema, purulent pericarditis and peritonitis. 

Pus haa a yellowish or greenish-yellow colour ; it is turbid, and of 
varying consistence ; the reaction is alkaline, and the specific gravity 
higb. Tiie colour may be altered by admijcture with blood. Micro- 
scopict^jl examination reveals enonnous numljei's of pus corpuscles, with 
a few red corpuscles, epithelial cells, and various forms of micro- 
organisms. 
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Ch£inkal2y, iranndailoDS oo/amti of water and the elements of blood 
ptasma — fienim albumin, semm globnlin, fibrinogen, blood salts, ex- 
tmeHrmf and generatlj sugar, bat no peptones. The salts aie almosi 
tlie nae sa thoee of the blood. The percentage of albumin is less than 
in blood semm ; it -varies in amoont — ^heooe the variation in specific 
grantj. An important difference between transudations and exnda- 
tiofis oonsisls in their relative specific gravities, and in the amonnt of 
alhtunin they respectively contain. 

The Specific Qimvity of transudations varies according to their loca- 
lity ; it is highest in hydrocele fluid, then follow transudations into the 
plenra, peritoneum, subcutaneous tissues, and ventricles of the brain. 
Exudations have a higher gpedfie gravity than transudations, but the 
apeeifie gravity of the fluid has no constant relation to its source. 

There in no sharp and constant difference between the specific gravity 
of transudations and exudations ; but, as a rule, the specific gravity of 
a pore exudation is rarely below loiS, while that of a pure transuda- 
tion is rarely above 1012. Thus, if the specific gravity of a fluid 
obtained from the peritoneal cavity is higher than 1 01 8, it is almost 
certainly due to peritonitis (exudation) ; if lower than 1012, to ascites 
(transudation). If the specific gravity is between 10 12 and loiS, the 
fluid may be either a transudation or an exudation. 



TRANSUDATIONS. 

The following figures show the difference in the amount of albumin 
in transudations and exudations : — 




in Pure £atiudatiof%4. In Pure TrantUflatUmt. 

Plerini higher than . 40 per cent. Pleura lower than . 2$ per oent. 

PeHtoneum . . 40-45 „ Peritoneum * . 15-20 „ 

Skin .... 40 „ Subcutaneous tissue , io-15 ,» 

Cerebral meninges . T „ Cerebral meninges . 5-10 „ 

Cerehro -Spinal Fluid. — In spina bifida and in cases of chronic hydro- 
cephalus, large quantitiea of fluid collect — in the former in tlie sac of 
the BwelUng, in the latter in the distended brain ventricles. This fluid 
closely resembles normal cerebrospinal fluid. It is clear, the specific 
gravity is low, and the Bolids amount to 10 to 13 parts per 1000. 
When boiled it becomes opalescent, and on the addition of acetic acid 
a flocculent precipitate separates. Sugar or some otlier reducing agent 
— posi>ibly pyro-catechin — is also present. The fliud differs from other 
transudations in containing as a rule no fibrinogen ; no clot of fibrin is 
formed when the fiuid is treated with fibrin ferment 

Ey p-tni n ation of the Puncture Fluid for Micro-Orgamsms is of some 
value. The results of recent observations show that the majority of 
exudations, sei*ous or p undent, which contain no bacteria are tul>er- 
cular in origin. 

Most of the primary, idiopathic, non- tuberculous inflammations of 
the pleura are said to be due to FriinkeVs pneumonococcus. Next in 
importance to this organism are the various pyogenic micrococci, espe- 
cially the streptococcus pyogenes. Serous exudations in primary 
pleurisies, in which pyogenic micro-organisms are discovered, have a 
greater tendency to become purulent than those containing pneumono- 
cocci. Pleurisies accompinyiog or foHow^ing pneumonia owe their 
origin mainly to pneumonococci. Pleuritic effiLsions due to these 
micro-organisms run a much less severe course than those dependent 
on pyogenic bacteria, or than those due to the presence of both kinds 
of organisms. 

Pus or other puncture fluid may b© examined for the micro-organisms 
of tulwrcle, glanders, malignant pustule, actinomycosis, or leprosy 
(according to the methods descrilx^d iu pathological text-books), when 
these diseases are suspected. Tubercle bacilli are rarely found in 
puncture fluids, though the disease may be undoubtedly tubercular. 
In tropicfil abscess of the liver peculiar amceboid organisms are found 
— ^the AmoibiB colL 
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CONTEITTS OF CYSTS. 

Hydatid Cysta— The puncture fluid obtained from these cysts is 
opaleseent, or clear mid colourless, and is tlierefore at once distinguish- 
able from ascitic Huid. The reaction is alkaline and the specific gravity 
low — 1006 to 10 ro. The Bnid contains no albumin, or only a very 
small amount, together with a trace of sugar or some aubstance which 
reduces Feh ling's solution* A large quantity of inorganic salts, espe- 
cially sodium chloride, and frequently succinic acid, are present. To 
detect succinic acid, evaporate the fluid to the consistence of a syrup^ 
acidify with hydrochloric acid, and shake up with ether. Pour off the 
ether, evaporate, and dissolve the residue in water. Tliis solution 
gives, with perchloride of iron, a rust-coloured floccular or gelatinous 
precipitate if succinic acid be presient (Wesener). 

Microscopical examination is of the greatest diagnostic importance. 
Minute white specks (scolices) can often be iletected in the tluid with 
the unaided eye ; under the microscope they present the well-known 
appearances of the scolices of the Ta?nia ecchiuocoocus. Tlie scolices 
ai^e round or oval bodies with a somewhat constricted neck, bearing a 
crown of booklets and four suckers ; sometimes the neck and booklets 
are retracted into the body of the scolex. Not infrequently no scolices 
can l>e detected, but the deposit at the bottom of a glass in which the 
puncture fluid i.s allowed to stand is found to contain the chamcteristio 
booklets. Hometimes portions of hydatid membrane (/.*\, cyst wall) are 
found in the Huid, the membrane being distinguished by its transverse 
striation or laminated appearance and by its granular inner surface. 

If suppui'ation or haemorrhage into the sac have occurred, the 
chemical composition of the iuid is altered accordingly. Only the 
presence of scolices, booklets, or the laminated membrane is diagnostic, 

Hydroneplirosii. — llie fluid of a hydronephrotic cyst is generally 
clear and watery in appearance, with a sp. gr, between 1008- 1020, 
It contains traces of albumin, and usually of urea and uric acid^ but 
in old cysts the urinary constituents may be absent, having been 
absorbed. As urea and uric acid sometimes occur in other cysts, they 
are only characteristic of hydronephrosis when present in large amount. 

To test for urea : — Evaporate the puncture fluid on a water-bath 
to the consistence of a syrup. Extract with alcohol ; Alter the 
extract and again evaporfite to a syrup. A little of the residue dis- 
solved in a small quantity of water is placed on a slide and a drop of 
nitric acid added. Six-sided plates of nitrate of urea crystallise out, 
and can be easily recognised with the aid of the microscope. 

To ted far wWc and : — Add a quantity of hydrochloric acid to the 
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puncture fluid ; allow it to stand twelve to twenty-four hours. Crystals 
of uric add are deposited, wkicli may be recognised by the naked eye, 
by microscopical examinatiorii and by the murexide test (see p. 353). 

Ovari&n Cysts.— The fluid obtained from these cysts is very variable 
in chai-acter. In colour it may be clear j-ellow, yellowish -green, dark 
bi'own, chocolate- CO loured, or almost bhick. It may be watery and 
clear, or thick, turbid and slirny^ or ropy. The sp. gr. varies from 
1002-1055; it is generally between 1010-1025, The fluid has little 
tendency to coagulate ; its reaction is alkuUue. 

^licroscopical examination reveals the presence of red blood cor* 
puscles, leucocytes, and epithelial ceJls of various forms — squamous, 
columnar, and ciliated, together with cholestrine crystals ; colloid 
masBes are sometimes present. The chemicid character of the fluid 
varies considerably, according to the changes which have taken place 
in the cyst, such as those caused by haemorrhage or inflammation. 
The chief chemical constituents are — ^ water, serum albumin, serum 
globulin, salts and metalbumin. To test for the presence of metaibu- 
mvi, the fluid is feebly acidified with acetic acid, boiled, and then filtered. 
Other forms of albumin are tbereby removed. To the filtrate an excess 
of alcohol is added, which produces a white fl^occulent precipitate. The 
fluid is allowed to stand for twenty-four hours. It is then filtered, 
and the precipitate, after l>eing squee^ied in linen, is suspended in 
water. The solution is again filtered, and ought to give the following 
reactions (r. Jaksch) : — 

1. On boiling it becomes turbid, but does not form a precipitate. 

2. Acetic acid gives no precipitate. 

3. Acetic acid and ferrocyantde of potassium render the fluid thick, and impart 
to it a yellow tint, 

4. On boilitig with Millon'S reagent the Oaid jields a bluish<red colour, 

5. With concentrated sulphuric and glacial acetic acids it yields a violet colour. 

In Dermoid Cysts, hairs, squamouii epithelium, fatty matter, chole^terin 
crystaLs, and hamatoidin are found. If the fluid be purulent on the 
first tapping, the cyst is probably a dermoid cyst. A low sp. gr. and 
the presence of only a small amount of albumin is said to point to a 
cyst of the bi^oad ligament. 

Pancreatic Cysts.— The flwid from these cysts has a low sp, gr. 
It contains serum idbuniin, but no metalbuinin, and rarely mucin. 
Cholesterin is always present, and frequently blood pigment also 
( Recording to v. Jaksch, in the form of methaBmoglobin). 

Fluid from a pancreatic cyst will digest albumin without the addition 
of an acid| f.«., in an alkaline solution. No other cystic fluid possesses 
this property. In old and large cysts, however, this power may be 
very feeble. 
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EXAMINATION OF THE NERVOUS SYSTEM. 

AlfATOMIOAL A10> PHYSIOLOQICAL INTRODUCTION, 

Th£E£ is no other class of di^eiisefci the study of which requires such an 
intimate knowledge of anatomy and physiology as that of diseases of 
the nervous system. Again and again the student is baffled when 
attempting to make a diagnosis, not so much through inability to in- 
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Fio. 199.— Left Sldt ol Uie Humau Umln. r. frontal lobe ; i*. imriet*a lobe ; o, tJCuipJUl lob*?; 
T, teinpyriii'Spbi'DoliliiLl lotie ; A. ABct^udfiifC froutol. utii] B, fl«ct!iiillji^ ifmiietAl eonvcdution ; 
8, ftuureof Sylviiw ; fi', boiiionUl, S", ast'eniilii& minus ots; c. Hmutc id Kfjlnndo ; tli<' '►tber 
ooaifoluUon& mid flMurta arc mjirkcil witli capfuiB and »mid} letters reupvctivcly. (Eekcr,) 

vestigate a nen^ous case, but because he forgets the function of a 
particular centre, or the origin and relations of a imi-ticukr cranial 
or spinal nerva It is, therefore, desirable, l^foi-e entering tipon the 
investigation of syniptoniB^ to briefly i-eview some of the more essential 
facts i-elating to the structure and functions of the nervous system, 
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giving special prominenoe to those which most commonly call for t-'on- 
Kideration in the diagnosis of nervous dieieases. 

Cerebral Convolutions and Fissures,— These are shown and 

designated in the accompanying diagrams. The three most important 
iissures are:— (i*) The fissnre of Sylvius, which divides into a short 
anterior and a long posterior limb; (2.) the fisaure of Rolando or the 
central sulcus, which extends from just ahove the Sylvian fissure to 
the upper edge of the hemisphere, and separates the frontal fit>m the 
parietal lobe ; (5.) the parieto-occipital fiaaure, which occupies chiefly 
the median surface, and marks the boundary between the parietal and 
occipital lobes. On the median aspect it Joins the calcarine fissure, 




Fio. aoo— Medlftii Aipf:t:t of llie Witihi HtiiiUpliere. CC» corpa» eallmmn; Gf, gynta fomlcatui ; 
//, gjTUA hlppocaixipi ; A, flUleuA hlppocAinpf ^ U^ uncinate gjnu; cm^ caUoMMiiai^iuU 
flBsuru : >V dnt frontal coavo^lutloti ; c, terminal portion ol flwureof EoJiuido ; A, MM:«tidlns 
frontal, aitd B, nscendii^g p&rietiJ convolution; Pi', r[iuidmte lolmle ^ Or, caneus; po, 
pArieto-occtpitKl fliviuv ; rir^ cakarlnt: ttfi«ure. (h'cker.) 



enclosmg a wedge-.shai>ed ai-ca called the cuneus. On the inner surface 
is also seen the long calloso-margiual fissure, the posterior end of which 
reaches the edge of the hem Lsp here a little l^ebind the fissure of 
Bolando. The precuneus or quadrate lohule lies between the colloso- 
marginal and the pfirie to-occipital fissures. Tbe a^scending frontal and 
ascending panetal convolutions, sometimes called tbe anterior and 
posterior central convolutions, unite below the lower end of the fisaui-e 
of Bolundo, and their lower ends, together with the jiosteitor end of 
the third frontal convolution, constitute what is known as the oper* 
culum, wbich overlies tlie island of Reil The upper part of the 
ascending parietal convolution blends with the superior paiietal lobule. 
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convolutions, while the face, lips and tongue nre represented in the 
lowest tliird of the ascending fixjntal convolution. The motor centre 
for speech occiipiefl the posterior end of the third frontal convohition, 
together with the lowest portion o! the ascending frontal in the left 
hemisphere, and also in all probability the underlying island of Reil. 
It is probable that the centre for the movements of the head and eyea 




Fic. ao3»— CottTie of the Flbre# for VolunUnr' ilMvenient a, b^ putli tor tbo niotur fltirea for the 
Umlifl and trunk; c, flbrot for tlitiftuilAl ut-Tve; AV, aucleUB CAudatufl; Gi, Interna] cAp*ille ; 
Nt, lentloiilar nucleiu; P, p^iob; Xf, origin of the fAclal; I*y, pyramids and their deoum- 
tlon; Oi, oUvij; &r^ restiform body; P.M, posterior rout; AM, anterior rootj x, crotiedp 
and z, direct pyTAinld»l tr»ct«. {Stirlintj,} 

occupies part of the first and second frontal ; that the tmnk muscles 
are represented in the median aspect of the ascending frontal ; and 
that in the lower parietal lobule — that is, the lower portion of the 
parietal lobe — is a centre for the mo^ementa of the upper eyelid. 

Nerve fibi^s pass down from these motor centres to connect them 
with the spinal cord. Passing through the white subfitance of the 

Z 




lateral oolumn, forming the eraned f^rmni^ ttmcL A small ihoagii 
variable proportion of fibres is ooatmued into tlie anterior column of the 
game side of tbe spinal cord» and probablj also a few into tbe lateral 
tnuA of tbe same side. Tbe rebitiTe positions of tbe face and limb 
centres and fibres are indicated in tbe diagrams. 

Ib tbe cord tbe lateral or crossed pyramidal tract is situated in the 
posterior half of tbe lateral column, and extends down, gradually 
diminisbing in bize, to tbe end of tbe oord. Tbe anterior or direct 
pyramidal tract (** column of Tiirck '') descends in tbe part of tbe an* 
tenor column adjacent to tbe median fissure, and usually ceases about 
the middle of the dorsal region. 
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The fibr*;8 of the pyiaEiidal tract end Jo grey Diatter near the motor 
eells in the anterior horns. From these ganglionic cells spring the 
anterior i-oots, which are composed of motor fibres destined for the 
muscles. In a similar manner the tracts for the motor cranial nerves 
separate fi*om the pyramidal tract in the cms, pons and medulla^ and 
cross to end near the ganglionic cells, which convStitwte their nuclei in 
the Eoor of the fourth ventricle ; and from these cells issue fibres which 
are collected together to form the motor ci-aiiial nerves. 

The cortical motor areas are the centres for volnntary movement. 
Ilie anterior horns of the cord and the corresponding nuclei in the 
me<lulla and pons transmit voluntary motor impulses to the peripheral 
nerves ; they are also centres for leJlex action. The cortical centreii 
preside over the nutrition of the pymmidal tract, the bulbar and spinal 
nuclei over that of the motor fibres in the penpheral nerves, A divi- 
sion of the motor path into two parta^ an upper and a lower part, is 
therefore a natural one from a physiological point of view, and is 
very convenient clinically. The upper division extends from the 
cortical centi-es along the pyramidal tract to the bulbar nuclei and to 
the anterior horns of the spinal cord ; while the lower includes the 
bulbar nuclei and the anterior horns, together with the motor fibres 
which extend from tbem to the muscles. 

Affections of the Upper Segment.— A destructive lesion of any 
part of the upper segment gives rise to a spastic paralysiflj that is, to 
a loss of muscular [>ower associated with rigidity or spasm of muscles ; 
the pynimidal fibres below the lesion undergo degeneration, but the 
grey nuclei of tlie medulla and pons, the anterior horns, motor nerves 
and muscles do not degenerate. 

The situation of the lesion is indicated more or less definitely by 
peculiarities in the distribution of the pamiysis, of which the follow* 
ing ai-e the chief : — 

1. If the lesion is above the decussatloii of the pyi^mids, the limbs 
nnd trunk musclefi are paralysed on the opposite side of the body, {«,) 
If it is situated above the middle of the pons, the opposite side of the 
face may be also paralysed, (Ik) If below the middle of the pons, the 
face is paralysed on the same side as, but the limbs on the opposite side 
to, the lesion; this is called "crossed paralysis'* or alternate hemi- 
plegia, (c.) When the lesion involves the anterior pyramid of the 
medulla, the face remains unafitected, (cL) Irritative lesions of the 
coitical centres cause convulsions, destructive lesions paralysis on the 
opposite side ; and owing to the divergence of the motor fibres as they 
approach the cortex, and the consequent separation of those belonging 
to the face, arm and leg respectively, the paralysis is often limited to 
the face or to one limb ; it is then called monoplegia. The eon\nil8ions, 
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too, of im irriiiitivo lesion are usually at first Hmitetl to a few muscles 
of tho op|ioHito Huh} of the face or of the opposite lioab. 

3, It' the leMion in below the decESsation of the p3'raniidi;, that ib, 
m Kituated hi ftt^me pait of the pyramidal tract in the spinal cord, the 
IhtiUw iiiul irimk muscles are paraly.sed on the same side. As a rule, in 
th** €on\ h*th tractii nm affectml^ and hence both sides of the body are 
|mi'ii!y«tMl ; in mwh ruses the gi'ey matter i-arely escapes injury, and so 
unwiiiications of sensation or of the reflexes usually accompany a spastic 
jvirnlysi* of spinal origin. 

Affections of the Lower Seg-ment, that is, the bulbar or spinal 
motor lierve-tndls or the moU>v uerve-tibi^es, produce atropMc jiaralyslB ; 
thi' wlU »ind the fibres below the lesion degenerate, the muscles, 8U|h 
pUed by the affectod nerves, also undergo a rapid atrophy, and give 
dei^aerative reactions to electricity (see p. 595), 

Sensory or Centripetal Path.— Cutaneom sensations, received by 
the terminal app4Kratus in the skin of the trunk and extremities and 
friHu the uiuootis membraneSt are conveyed along seneor^' nerve-fibre» 
to the i>ost«rior roola of tht^ spinal nerves. The position of the seo- 
aciry ptith« however, between the posterior roots and the cortas of tlie 
bndn h for the most paH uncertain. Gowers beliex-es that aen&bQi^ 
In pdn (and with it possibly also that to temperature) is oonducted by 
the antem*latiifnl aaonnding tract, while sensibility to toneh nseefida 
tho poaliiior cohiun. BHsing thix>ugh the poetenor htM o£ lib* 
Mednlla and poas^ when the path from the ^th narre joins il, thm 
mamty path gom through the cms cerebri and enters the 
tIMtf Ihi hi»l«r Unb d the intmial oapnia ; ^is part, 
mttm nbn ibfwi nottwefinff teimrr iBunlw of 
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hindmost part of tfea internal capsule, will produce loss of sensation 
in the skin and tnucoua membraneK of the whole of the opposite half 
of the body* Also it must be rfemembei'ed that lesions of the so-called 
motor ai^ea are sometimea attended by sensory disturbance. For 
example, the ejcti^mity of a paralysed limb may have its sensibility 
blunted or perverted as regards locality; and motor spasms from irri- 
tation of this cortical area ai-e often preceded by a sensory aura. 

Destruction by injury or disease of one side of the cord produces 
loss of cutaneous sensibility on the opposite side below the level of the 
lesion, but aoeording to Oowei-s, loss of muscular sensibility on the 
same side. 

The Visual Path. — The optic tracts pass from the retina along 
the optic nerves to the chiasma ; here there is a partial decussation, 
the fibres from the inner half of each retina crossing to enter the optic 
tract of the opposite side, while the fibres derived from the outer half 
of each retina run along the optic tmct on the same side {see Fig. 205). 
The visual path passes in the optic tract to the anterior pair of the 
corpora quadrigemina, thence in the posterior segment of the internal 
capsule by the corpora geniculata, through the white substance of the 
hemisphere to the cortex of the occipital loba But^ in addition to this 
half-vision centre In the occipital lobe^ there is, in all probability, a 
higher visual centre situated in the angular g^Tiis, in which the whole 
of the opposite field of vision is represented, and to a less degree the 
whole field of the eye of the same sida 

Destruction of the occipital cortex, especially of the cuneus, or of 
any portion of the optic tract l>etween the occipital lobe and the 
chiasm a, renders the outer half of the retina on the same side and the 
inner half of the opposite retina blind to visual impressions ; thus if 
the left optic tract is the seat of a lesion (see B, Fig. 205), the patient, 
when looking straight before him, cannot see objects situated to his 
right. It is probable that a lesion of the left angular gjrus leads to 
extreme concentric diminution of the field of vision of the right eye, 
and to a moderate diminution of the field of the left eye. 

The Auditory Path. — The auditory nerve, directed inwards from 
the temporal bone, passes between the pons and medulla to its nucleus 
in the floor of the fourth ventricle. This has important central connec* 
tions with the cerebellum, and also, by means of the opposite internal 
capsule at its posterior part, with the auditory centre in the first 
tempore- sphenoidal convolution. 

The Olfactory Path.— Some of the fibres of the olfactory nerve 
enter the uncinate gyrus of the same side; others cross, perhaps by 
means of the anterior commissure, to the opposite hemisphere, reaching 
the cortex through the posterior end of the internal capsule. 
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less true that wide-spreiid disease of other portions of the cortex leads 
to duloess of the higher faculties, and it is probable that naental opera- 
tions are subserved by very extensive areas of the c<:irtical grey matter. 

The Centre and Paths for the Co-ordination of Movements. 

—The paths in the nervous system which appear to be I'elated to the 
accurate adjustment of masciilar action are closely connected^ and as 
it were interwoven with, those which conduct certain sensory impulses; 
it was therefore fitting to consider the latter first. The subject is a 
complex one, and few, if any^ positive assertions can yet be made with 
regard to it. There are, liowever, a few facts relating to the cerebellum 
and to certain tracts in the spinal cord which require a brief notice. The 
Ceiebellnm consists of two lateral hemispheres and a middle lobe, and 
by means of its peduncles it is intimately connected with the cere- 
brum, pons and medulla oblongata. Its connection with the cerebral 
hemispheres is mainly a crossed one, fibres passing from the prefrontal, 
temporal and occipital lobes to the cerebellar hemisphere of the oppo- 
site side. The middle lobe of the cerebellum is krgely concerned with 
the maintenance of equilibrium, and may be regarded as the centre for 
the co-ordination of muscular contractions. It acts, however, in strict 
subordination to the cei^brum, and may be said to regulate muscular 
contractions, which are initiated, and are subject to constant changes, 
by the action of the higher centres in the cerebrum. 

Lesions of the middle lobe produce a staggering gait ; when situated 
in its upper paii;, there is a tendency to fall foi-wards ; when in its lower 
part, to fall backwards. Lesions limited to one of the cerebellar bemi- 
fiphei^s are frequently unattended by definite symptoms, but the patient 
may exliibit a tendency to fall towards the affected side, or there may 
be a forced rotatory movement towards this sida But the latter symp- 
tom is usually due to active disease of the middle peduncle of the 
cerebellum 

The middJ^e lobe of the cerebellum hi connected with the periphery 
of the body by several important tracts. Two are situated in the spinal 
cord, namely, the posterior median or Goll's column, and the direct 
cerebellar tract. Both undergo an ascending degeneration, when the 
fibres of which they are composed are interrupted. The fibres of each 
tract are derived from the posterior roots, those of the direct cerebellar 
tract chiefly from the posterior roots of the upper dorsal and cervical 
regions, and not from those of the lower extremities ; this tract 
has an intimate connection with the posterior vesicular column. It 
is pi-obable that both the columns of Goll and the direct cerebellar 
tracts consist of cerebello-afFerent fibres, and it may be pretty confi- 
dently stated that they conduct sensory impressions fi-om the muscles 
to the cerebellum. 
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(3,) That the nucleus of the third nerve is made up of three parts 
— an anterior centre for aecommodfition, another for the light reflex of 
the iris, and a third, the Jaigest, representing all the other eye muscles 
supplied by the third nerve, (4,) That the nucleus of the fourth nerve 
is continuous with that of the lowest part of the thiixi. Some fibres, 
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Fig. 306.— Diagram mI the FnurUi Vcutriclu. ITie uumbera iv,-xil. IndicAte th« Bui>eiflt'l!it 
cirlgiiiii uf the craiiiiil nerves, while 3-1 a indicate IheLr deap origlu, i.e., the potltioiia n( their 
centnU nuclei ; f , funjculiu teres. {Landmn atui Stirltnff.} 

however^ probably come from the nucleus of the sixth. Indeed, the 
connection between the nuclei of these three nerves, which govern the 
complex movements of the eyes, is a very close one. {5,) That the deep 
oiigin of the fifth nerve is a very extensive one : it reaches from he- 
neath the corpora quadrigemina down to the grey matter of the spinal 
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oerebral arteries Biipply the lower aspect of the temporal and the occi- 
pital lobes. The middle cerebral supply the rest of the cortex, and 
hence all the motor region, with the ex{!eption of portions of the leg 
centres, which receive blood froBi the anterior cerebral vessels^ The 
middle cerebral also supply the sensory portions of the cortex, together 
with the auditory and speech centres, and probably the higher visual 
cantreSp the half-vision centres receiving blood from the posterior 
cerebrals, whi{?h supply also the sensory part of the internal capsule 
and the corpora quadrigemiua. 



MUk^i 



aoB And 309.— Areflt of tJio CorU'x supplLod: hy BraiiclicA of the Corebnl Arterlea. The 
•tWM ibaded with hortxonUi]! limea represent tbedbitributlciti of the auturlur cerebral urtcry ; 
Uie ATOIS ihaxled vr\th vertical Lines the dlitribution of the tK^atericir ceix^hml axtnTy. The 
nnatiftded Area in Fig. 3a3 rapreaentii IIiej dtjtrihtitlou tit the mlihlle curebral nrtery. 



Central Arteries arise from the three cerebrals near their origins^ 
and also from the ciixjle of Willis. There are six gi*oups, two mesial 
and four lateral, two on each side. 

The small anterior mesial group from the anterior cerebrals supplies 
the head of the caudate nucleus; the small posterior mesial gixrap 
from the posterior cerebrals supplies the inner part of the optic thalamus 
and the walls of the thii^d ventricle. Hfemorrhage from rupture of 
these email branches of the anterior and posterior cerebral arteries is 




posterior ktemi groiipB which HptiDg from the posterior cerebrals 
nupplyjthe ponterior ends of the optic thalami, and their rupture usually 
dimiagifli the pojiterior third or gensory portion of the intemal capsule. 
Tbd'onim and oorpom qyadrigemina ure also supplied by the posterior 
oerehralM. 

Biitwecn the central and cortical Bystems there are no anastomoses, 
norjjrio thf3 ci^ntral bmnches communicate with one another; but 
anntitomoHeft often exini between the coitical branches. 

TIj** (ioijk und medulla receive median and lateral bi-anches from the 
vortebral, baiiljtr uud cerebellar arteries. There is no commonication 
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between them, and hence isoftenino; is not uncommon; but it is I'ai^e 
in the cerebellum, because the soperior, middle and inferior cerebellar 
arteries freely communicate with one another. 

The Veilia— The leading anatomical points to be remembered in 
connection with the venous circulation of the brain are : — 

1. That the veins from the greiiter part of the coi-tex pass upwards 
and forwards into the superior longitudinal sinus, the direction of the 
current of blood being opposed to that in the sinus^ This is one of 
the chief reasons why clots are readily formed in the sinuses and 
cortical veins. 

2. That the veins of Galen, which receive blood from the lateral 
ventricles, empty themselves into the Bti*aight sinus. Any obstruction 
of these veins, as by a tumour of the middle lobe of the cerebellum, 
causes effusion into the ventricles, and constitutes a factor in the 
production of hydrocephalus ; at the same time it is doubtful whether 
much hydrocephalus can be present unless the communiaition between 
the ventricular cavity and the subarachnoid space (by means of the 
foramen of Magendie) is completely occluded. 

3. That nearly all the blood from the cerebrum and cerebellum is 
conveyed directly or indirectly into the latei-al sinuses^ and thence to 
the internal jugular veins. 

4. That there are several important communications between the 
intra- and extrti-cranial veins. Thus the veins of the nose and most of 
those of the scalp communicate with tlie superior longitudinal sinuis ; 
the occipital veins with the lateral sinus by means of the mastoid 
veins ; the deep cervical veins with the Inferior petrosal sinus ; while a 
communication is established between the facial vein and the cavernous 
sinus by means of the ophthalmic vein. 

Blood- Vessels of the Spinal CoM.— Two points of practical 
importance in connection with the distribution of the arteries may be 
mentioned- 

1, Owing to their tortuous course before entering the cord, they are 
much lees exposed to pressure than those going to the brain, and 
hence hBemoiThage into the cord, from degenemtion and rupture of 
the arterial wall, is a rare event 

2. The arteries which supply the cervical and upper dorsal regions 
pass almost horizontally to the cord, but many of those which nourish 
the lower end of the cord have a long ascending course, the arteries 
accompanying the nerves of the cauda equina being often several inches 
in length. This, together with the smallness of their calibre, offers 
much resistance to the blood -stream, and may possibly explain to 
some extent the proneness of the lower part of the cord to become 
diseased. 
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ftntM'hfy. HH Ir/w M the tbinl lumbar vertebra, but in the aduk it is 
€/\/\iimtU% th<; l//w<^ br/rdifT of the first lumbar vertebra. 

'\'hh t:0sr\\i»\ eriUrgemeiit extends from the upper end of the oord to 
th#) limt or HMxni'l doTHal vertebra, and corresponds to the bodies and 
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spines of the cervical vertebi'se. The lumbar enlargement correspondii ^^^B 
to the lowest three dorsal and the liret lumbar spines* ^^^H 

The spinal nerves do not leave the coixl at the vertebrse corresponding ^^^B 
to them in number ; and inasmuch as disease of the cord or its roots is ^^^| 
frequently produced by lesions of the vei-tebrae or of the spinal mem* ^^^H 
hi-anes, it is impossible to make an accunito diagnosis of the seat of ^^H 
the lesion without a knowledge of the relations between the roots and ^^^B 
the vertebral spines. Tbe^^e relations, as well as the various levels at ^^^H 
which the reflexeif; occur, are shown in Fig. 211. ^^^^ 

Distribution of tlie Spinal Roots*— This, so far as it has been ^^H 
Hscertained by the labours of Ferrier^ Thorburn and others, is in- ^^^| 
dicated in the folio wing table. The facts given in the column relating ^^^^| 
to the sensory distribution of the spinal nerve roots are also hhown, ^^^H 
diagrammatieally, in Plates I, and II. (modified from Thorburn, ^^^t 
"Brain," 1893). '* It must, however, be fully understood that the ^^^| 
boundaries of the aiBas represented are not to be tiiken as absolutely ^^^H 
delined ; they are merely general delineations of the usual distribution ^^^| 
of each root ; ** for example, in the case of the sole of the foot, there ^^^H 
is no satisfactory evidence as to the true boundary between the first ^^^| 
sacral and the hfth lumbar. ^^^| 

Eelation of Motor and Sensory PunctioiLB to Bpinal Boots, ^^^| 


KuoU. 


yUyUA\ 


^'osory. ^^^^H 


C. 1-3 


Small rotators ^f head. Stcrao- 
m&Btoid. Trapezius ^ upper j 
part). Levator angali-iicapiilsB. 
Bcaleal Depressors of hyoid 
bone. 


Scalp and neck. ^^^H 

In Plate L^ cp repreiientfi the ^^^^| 

area h u ppl led by the descend - ^^^^M 

in^ branches of the cervical ^^^H 

plexa:^. ^^^H 


4 


Supra- and infra-splnatuH. Dia- 
phragm, Teres minor (?). 


—'- J 


5 


Bleeps and hrachialis anticnfi. Oror deltoid and oater aspect ^^^| 
Deltoid. Supinators longus of arm and forearm, a^s far ^^^H 
and brevis. | as styloid process of radius. ^^^H 


6 


Subecapularis, Pronators. Teres 
major. Latissimun dorsi. Pec- 
toralis major. Triceps. Ser- 
ratns xnagnus. 


C ent ral portions of anterior and ^^^^| 
postc^rior aspeote of arm and ^^^H 
forearm. ^^^H 


7 


Extensors of wrigt. Long exten- 
sors of fingers. 


^^ ^^J 
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HetJinf/% Of yifjtrjm, asu fiE:fM^MKT Fc^cnooB to Spisal Boors 






yujux. 



iexmjrj. 



C H ¥lti/*r% of wmt. LcAg flexors 
of finger?!. 



O. I InUTOM«L Other intrinsic znas- 
cle» of land. 



Inner aide of little 
hand, f oreann and arm. 



of 



2r-i2 Lower part of trapezioj. Xoscles Chest and abdomen, and upper 
of cheat and abdomen. Erec- part of battock. 

ti>r spinae. 



L, I 



Uio-hjpogastric and ilio-in- 

gninaL 



Cremanter. 



Onter and apper part of thigh. 
The areas are represented 
differently on the two sides 
in Plate I., in order to Ulns- 
trate probable Tariations in 
the distribution of the second 
lumbar. 



3 . Sart^jrioM. Adductor and flexors Anterior aspect of thigh. 
! of thigh. 



4 Extensor of knee. Abductors of j Anterior and inner part of leg ; 
thigh. also inner and outer portions 

I of thigh. 



Hamstring muscles. 



8. I 

2 



[ Calf muscles and glutei 

Pcronoi. Flexors of ankle. 
, Intrinsic muscles of foot. 



I'erinoal muscles. 
Ponis muscles. 



Outer aspect of leg and foot ; 
also probably part of back of 
thigh. 



A narrow strip on back of thigh, 

back of leg and ankle, sole ; 

©I inner part of dorsum of foot. 

C 



^i 



Perineum, external genitals, 
** saddle-shaped" area of 
back of thigh. 



Dladdor and rectum. 



Skin from coccyx to anus. 
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CLINICAL EXAMINATION, OE THE INVESTIGATION OF THE 
SYMPTOMS PRODUCED BY DISEASE OF THE NEEVOUS 
SYSTEM. 

The symptoms to be conBidered in the pre.setit section may be eon- 
veniently grouped under the following headings : — 

1. Disordei-fi of muscular action. 

2. Disorders of sensation. 

3. Disorders of reflex action. 

4. Disorders of languaga 

5. Disoixlers of the special senses. 



DISORDERS OF MUSCULAR ACTION. 

Muscular action may be inci^aiseti or diminished in strength, or it 
may be perverted, without presenting any abnormality as regards 
strength. 

Increased Muscular Action.— Spasm is a term applied to in- 

ci*eased and involuntary muscular nation, tliat is, to muscuhir contrac- 
tiong which occur independently of any voluntary stimulus. It may 
itffect the involuntary or the vohmtar}' muscles of the body, and be of 
the clonic or tonic variety. When affecting the voluntary muscles, 
spasm indicates undue excitability of some portion of the motor tract, 
or of the muscles themselves, in consequence either of morbid irii la- 
bility or of defective control of the reflex centres. 

Tonic Spasm. ^This means uninterrupted muscular contraction, 
the duration of which may vary from a few minutes to many months. 
Persistent tonic spasm is often termed nfjidiif^t or, if iiuiited to a 
jmrticular group of myacles, ronfraefure. The latter condition may 
result from long-continued irritation of motor roots; or it may alfect 
healthy muscles whose opponents are paralysed — as, for example, in 
infantile panilysis, where the contraction and shortening of the 
healthy muscles of the affected limb ai-e the results of adaptation to 
posture, and constitute an important factor in the production of the 
various deformities met with in that disease. 

Acconling to the presence or absence of paralysis, ctises of tonic 
spasm may be broadly separated into two gix>uffcs. 

Group I. ^ Tonic Spasm is dominant ; Paralysis is absent or incon- 
spicuous.— 8 uch spasm may affect a single muscle, as the diaphragm ; 
a group of muscles as in tetany; or the majority of the muscles of 
the body a& in tetanus, catalepsy and strychnine poisoning. Tetanic 
attadcs also occur in meningitis, and rarely in tumours of the cereljel- 

2 A 
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J ma, {irobablj from preastue on tte pons. In Thomsen*s d 
commenoemeDt of a volimtar3r wtrtement is atlaoded bf ao am^' 
rigidity of the muscles that anj in leaded ftctioD is hindered or 
prevented. 

A Btmpla Tmrieiy of tonic spftsm is iHiistnited by enttm^. This 
iymptom Is promiiient in cholera. It also oocuns in peripliermll 
neuritis, especially the aleoholie variefcj; todeed, cramp of the ottlf«j 
musctee is one of the oommoiieit pramonitoiy symptoms of 
neuritis, and is found in scsoctttioii with coldn^s, and senaatjons 
numVinesB and tingling of the hands and feet. Moficular cramps and! 
st^irtings of the limbs are apt to occur with the greatest seireritT josij 
as the patient is about to fall asleep^ Frequently, also, the fingoral 
and toes are attached and diatofted by painful crampa Further, in 
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yw, 2 1 2.-^|>uaii ot luteroMei In « w^^iiiAtlEfid case of AkohoUc Paraljili. 

the later stages of multiple neuritis, when paralysis is pronoiinood, 
irriUitiye motor phenomena are sometimes present. For example^ in a 
cai»e of alcoholic paralysis under the author's care, the position of the 
hands somewhat resembled that seen in tetany (see Fig. 212), and it 
was found that the flexion of the first pbaknges of the fingers, and the 
eattension of the terminal ones, were mainly caused by spasm of the 
interossei and lumbricales; this was proved by the firmness with which 
the fingers were pressed together, and by the rei^istance experienced on 
trying to separate them, or to extend them at the metacarpo- phalangeal 
joints. The fingers, too, were never completely at rest, and their 
fjuivering movements appeared to Ijo due to intermittent oontiiictions 
ot tbi? iriterosiiei. In such ca-ses it seeuis likely that the spasms are 
due to irritation of peiipheral nerve- fibres, just as spasm of the J 
ocukr muscles may result from basal meningitis causing irritation^] 
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of the motor nerve-trunks^ or facial spasm from the pressure of a 
tumour oo the facial nerve. 

In other examples of tonic fipa«m, as tetany or toiticollis, it h often 
impossible to say what part of the motor tract is in a morbid state. 
Some authorities believe that the spasms of tetany depend on disturb- 
ance of the cortical motor areas ; a^iinst tliis view may be mentioned 
the persistence of the spasms during sleep and chloroform ansesthesia, 
and the fact already mentioned {see page 65), that the position of the 
hand in tetany differs from that seea in the convulsive attacks of 
infancy, The pathology of many varieties of toHicollia is equally 
ohscure. Hence it is particularly important that the student should 
make careful observations of every case of tonic spasm that comes 
before him, noting its distribution and degree, and whether the muscles 
affected witli spasm are supplied by the same ner\'e, or whether they 
are functionally associated although supplied by different nerves. He 
should then look for any signs of motor weakness or sensory disturb- 
ance in the part affected. Finally, he should endeavour to determine 
the most probable situation of the lesion, and especially whether it is 
in the upper or in the lower segment of the motor tract. 

When the involuntary muscles are attacked by spasm, it is commonly 
of the tonic variety — for example, the spasm of the pharynx in hydro- 
phobia, of the glottis in latyngismus stridulus, of the intestinal wall in 
certain cases of colic. 

Group 2. — ^Tonic Spasm and Paralysis are Associated in various 
FFOportions, — The regional pathology of thin gnjiip is much clearer 
thim tlmt of cases where tonic spasms are the only morbid phenomena 
present. As a nile, the combination of paralysis and spasm indicates 
a lesion of some portion of the upper segment of the motor tract (see 
P' 355)' 'I'he condition is spoken of as one of spastic weakness or 
spastic paralysis, and will be uioiv? fully descril>ed when we com© to 
consider the various forms of paralysb. Let it, however, be remem- 
bered that a spastic paralysis may possibly sometimes be due to disease 
of the lower segment of the motor tmct (see Fig. 212). 

Clonic Spasm, — Here contraction and relajcation of muscular 
fibres occur in quick succession* It may affect a single muscle — ^as, 
for example, the orbicularis pnl|i»ebrarum — when twitching movements 
of the eyelid will be observed ; or a group of muscles, as in clonic 
torticollis, when the head is rotated obliquely to one side by a succes- 
sion of jerks. 

Tremor Is the most delicate form of clonic spasm, and between it 
and the coarsest variety of clonic spasm there is every poaeible grada- 
tion. When limited to individual muscular fibres^ it is called fibrillary 
contractloiL These contractions are visible as wavy oscillations under 



^7^ 



EXAMINATION OF THE NERVOUS SYSTEM. 



tlie skin, and constitute one of the earliest signs of muscular atrophy. 
When their presence is doubtful or inconstant, thej may be elicited or 
increased by sharply tapping over the muscles, or sometimes by oooling 
the surface of the skin. 8uch BbrillatioQ of muscle is oommon in 
peripheral neuritis, and occurs to a marked degree in progre^ive 
muscular atrophy (chronic anterior poliomyelitis), while it is less fre- 
quent and severe in infantile paralysis (acute anteiior poliomyelitis), 
and^ usually absent in the group of myopathic atrophies. 

Tremor, when more extensive in distribution, causes trembling of 
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Fio. 913.^1 oiliilenil Cluak Facial Spaam^Jfiinic fitOim ar Cmvmhdv€ Ik. 

the limbs or trunk, and is of many varieties. It may be fine or coarse 
in character, and jerky or regular in rhythm. It may be constant 
during waking hours, or occasionally continue during sleep ; or it may 
intermit, and occur only during" voluntary movements. For example, 
in paralysis agitans the tremor persists during repose, although it 
generally subsides during sleep ; but in dis8eminated sclemsis the 
tremor is absent during rest, but appears when voluntary* movements 
are performed. 

The tn^mor of paralysis agitans, sometimes called cmimdMve ti^enior, 
consists of strong rhytlimical osciUations, from about five to seven per 
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fleoonij. It contm\ies in every position, and is usually not increased 
by voluntary movements ; indeed a voluntary movement may atop the 
ti'emor for a time* When the tremor is slight, irregularities in hand- 
writiDg may require a lens for theii* detection. 

The tremor usually begins and is moat noticeable in the hands — 
where it often consists chiefly of the movements of pronation and 
supination, and may then spread to almost every other part of the 
body. The trunk muscles, however, are usually, and the abdominal 
ones invariably, spared. If the tremor is unilateral, and the shaking 
of the afifected band be forcibly checked, the free hand often begins 
to shake. 

The tremor of disseminated sclerosiB, sometimes called paralytic 
trernort is wild and irregular in character. At the commencement of 
a movement, such as that constituted by taking a glass of water in the 
hand and carrying it to the mouthj the tremor is slight, but it gradually 
increases to a violent shaking, so that a straight line is changed into 
a zigzag one, the oscillations of which show a progressive increase in 
si^e, and become wild and irregular. Their violence is frequently pro- 
|X^rtionate to the effort made to overcome them. 

A precisely similar coai'se jerky tremor, or series of clonic spasms, 
as the movements might equally well be designated^ occur in some 
cases of unilatei'al brain disease, especially perhaps when the lesion is 
situated in the neighbourhood of the optic thalamus. 

The tremor of old age is usually of fine quality^ and closely re- 
sembles that of paralysis agitans, but the following differences may 
commonly be obser\^ed : — 

(i.) The head and face muscles are almost invariably attacked, and 
at an early period, by the tremor of old age ; but in paralysis agitans 
they frequently escape, and when they are affected, it is usually at a 
much later period than the hand, (a.) Senile tremor is usually bilateral 
from the first ; in paralysis agitans tremor attacks one side of the body 
before the other, (3*) Senile tremor, when slight, may only appear 
during voluntary movements, and generally is more influenced by 
voluntary movements than the tremor of paialysis agitans. 

Tremor of intermediate chai^acter ia, however, frequently observed, 
and then the diagnosiB has to be based on concurrent symptoms, such 
as the presence of muscular weakness and rigidity in the case of 
paralysis agitans. 

Tremor also occurs in exophtlialmic goitre, in alcoholic, lead and 
mercurial poisoning ; in these cases, as a rule, it is only observed on 
movement. In exophthalmic goitre sometimes the whole body shakes 
continuously with a slight gentle ti^mor ; ns a rule, the rhythmical 
oscillations are smaller and quicker than in paralysis agitans or in 
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senile tremor, and resemble those produced io healthy persons by 
l>sychiail disturlmnce, or in various conditions of nervous weaknesSi as 
during convalescence from severe disease. 

Alcoholic ti-emor is more marked after fasting, and is temporarily 
diminished by the use of spirits, A precisely similar tremor to that 
of ^'dehrium tremens" may be seen in meningitis and in febrile deli- 
rium ; it must, moreover, be remembered that the condition known as 
delirium tremens may exibt without tremor. 

In hysteria, while every variety occurs, the tremor is usually of 
paroxysmal character, and presents jerky ti-ansitions between diBerent 
types, a fine riuality, for example, being suddenly replaced by jerky 
clonic s plasm, 

CoBTnlaioa is the severest form of clonic splasm, and the terna is 
commonly restricted to cases in which most of the muscles of the body 
are simultaneously affected with clonic spasms. It is convenient, how- 
ever, to include under this term severe forms of local spasm, such as 
those excited by lesions in the motor region of the cortex. 

In most cases^ a convulsion is to be regarded as the result of a dis- 
cbarge of energy from the cells of the cei*ebral cortex, and hence it 
indicates an instability of those cells. Such iui^tability may Ite bi'ought 
about by many causes : — ^Thus (i.) By local disease, as meningitis or a 
cortical tumour. (2.) By blood changes, as in pyrexia; for example, 
convulsions sometimes occur in childhood at the onset of the acute 
specific fevers or of pneumonia; also in hypervenous states of the 
blood, as in congenital heart disease, (5,) ReHexly, as from the pre- 
sence of a worm or of undigested food in the alimentary canal (4.) In 
an unknown way, as in ordinary epilepsy and hysteria* 

Clinically, two distinct ty{ies of con^iilsion may be recognised. In 
the one typje the convulsion starts deliberately in a particular group of 
muscles, then may slowly spread to other muscles, but does not, as 
a rule, affect the body generally, nor is it attended, except in severe 
cases, by loss of consciousness. In the other type the convulsion is 
general, and is commonly attended with loss of consciousness. The 
former may for convenience be termed local j the latter general con- 
vulsions* 

Local Convulsions { '* Jacksonian Epilepsy";, — These are caused for 
the mo^t part by organic disease of the motor areas of the cerebral 
cortex, Wien limitet! to one limb or to one side of tlie head, they are 
called monospasms, and the following clinic/d varieties may be dis- 
tinguished : — Crural, brachial, facial, oculo- motor and masticatory 
monospasms. Each of these monospasms is produced by iriitation of 
the particular i-egion of the cortex which governs the movements of 
the parts involved in the local convulsion, and if the convulsion spreads, 
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the muscleR next to be attacked ate those wbo&e motor centres are 
nearest to that portion of the cortex first irritated. Thus, a con pulsion 
beginning in the leg will spread to the arm before the face; one begin- 
ning on one Hide of the face will extend next to the arm, and attack the 
leg last of all. In some cases, a convulsion beginning thns locally may 
eventually become general, and then, as a rule, tliere if> complete loss 
of consciousness. It is therefoi-e of the greatest importance to ol>serve 
accurately the initial or "signal** spasm, because that is our guide to 
the precise situation of the lesion* Thus, in one case in which clonic 
spasm began in the great toe, a cicatrix was found in front of the 



Fio, 3T4.~8ln«vkiiiK' Faieial Spitsin at thf o««iiinienceriic«nt of nn attack of 'Macksouku E|rilt'ii«y*' 
nie uttnrkB Eii tiiia ]ijit[etit alwaya iK'^^hi nt thu rfRlit aiifjle of the mouth; the head la then 
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highest i>art of the fissure of Kolando^ and when this was removeil (liy 
Horsley) paralysis of the great toe only remained. The patient is often 
able to describe, even during the progress of the convulsion, how and 
where it began. It may be observed : (i.) That convulsions of this type, 
while limited to the limbs on one side, may affect muscles which are 
bilaterally associate*! in action, such as those of the abdomen and thorax 
on both sides of the lx>dy. (2.) That an attack of local convulsions is 
usually followed by transitory or permanent paralysis of the affected 
muscles. 

General OoikTulsiona ai^ the moat prominent feature of epilepsy^ 
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tbey occur also in hysteria, and in ninny cases of organic brain disease 
especially when, as in meningitis, the morbid process l<* a diffused one. 
We have also just seen that local eonviilBions dependent on a local 
cortical lesion may, in severe cuses, become genenil. Eclampsia is 
sometimes used as a designation for the i-ecurrent convulsions which 
come on in ur^Bmia, in the puerperal state, and in young children 
a^iart from bniin disease ; but the term is not applied to a single fit. 
Convulsions are moiM? readily excited in young children than in older 
persons; thus they often occur during the first dentition, especially in 
rickety infants; are started by the irritation of intestinal worms; and 
sometimes constitute the initial stage of the acute Hpecilic fevera, of 
pneumonia and of acute poliomyelitis, 

A typical epilejjfit: fit is made up of three stages — a tonic stage, a 
clonic stage, and a stage of gradual recovery. The patient, with or 
without warning, ctilled aura,^ suddenly loses consciousness, then the 
muscles, first of one side and then of the other side of the body, or less 
commonly of both sides simultaneously, become quite rigid. In a few 
seconds the tonic merges into the clonic stage, in which the muscles 
first attacked with tonic spasm become the seat of clonic spasms ; other 
muscles are quickly attacked, till the whole body is thrown into oon- 
vulsions. Frequently the tongue Ls pushed between the teeth and 
bitten ; the saliva is frilled in the mouth ; and unne and faeces are 
passed involuntarily. Towards the end of this stage, which usually lasts 
two or three minutas, spasmodic jerkings become slower and less fre- 
qtient, till they finally cease ; the patient lying for a time m a state of 
deep coma with flaccid paralysed limbs ; he breathes stertorously, his 
face is cyanotic^ and his pupils are widely dilated. The third stage is 
characterised by a gi\aduul return to consciousne-ss ami voluntary 
power ; during this f>enod of transition, twitching or rigidity of muscles 
nuiy here an<l there be noticed ; and before complete consciousness is 
i^gained the patient mny perform various automatic acts of which he 
hiis afterwards no recollection* 

In rare cases, a grave condition, known as the " status epilepticus," 
is met with. It is characterised by a rapid succession of iits and by 
deepening coma. The pulse and respiration are gi-eatly quickened ; 
the tempei*ature may rise to 105" or 107*, and death frequently ensues. 

The convulsions of uraemia and of the puerperal state closely 
resemble those of epilepsy ; they set in suddenly, comprise a tonic 
and a clonic stage, and, as a rule, exhibit a violent character. 

Hysterical Oonvulsions. — In hysteria almost every variety of clonic 
or tonic spasm, or of general convulsion, may be witnessed. The 

' Thiti ia a, ienn applied to any Bcasation or motitin which \s expencDced by the 
patient, and which warns htm of the oncoming utiock. 
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convulsive attacks of hysterift can generally be recognised by their 
intensity, tlieir obstinacy, and by the fact that their onset ijs usually 
referable to some unusual emotional excitement. It is also to be 
observed that the contractions rarely if ever implicate muscles whose 
movements* cannot be voluntarily performed ; thus contraction of one 
half of the frontalis, incoordinate movements of the eyeballs, and 
clonic spasms of the muscles on one side of the chest or abdomen are 
never obser^'ed in hysteria. 

Two types of convulsive attacks have been distinguished under the 
terms hysteria minor and major. 

Hydnria minor is the term applied to the mildest form of convulsion, 
in which emotional discharges are associated with violent movements 
of the limbs, arching of the spine, and throwing of the head fitim side 
to side. 

Hysteria fnaJot\ llystero-epilepst^^ Hy steroid contmUions are terms given 
to the severest and most complex varieties of convulsive phenomena. 
Three stages ai'e described by French writers. 

The Jirsf, or ejnleptic staite^ is often preceded by certain prodromata, 
such as borlwrygmi^ globus, palpitation, »fec,, or by a period of 
mental distorbance, with hallucinations; then the patient fi-equently 
experiences a sensory aura, — some curious sensation in the hypo- 
gastrium or ovai-iau i-egion, or in the soles of both feet, — which ascends 
to the neck or head, after which the patient falls down. All the muscles 
become rigid, respiration is suspended, and the attack closely resembles 
the first stage of epilepsy. But it will be noticed that the patient 
is rarely injured by falling; that the hands, though clenched, never 
exhibit the interoisseoQfl position which is often seen in epilepsy ; that 
the tongue is frequently outstretched, that the pupils are normal, and 
that pressure over the ovarian regions, commonly unduly sensitive, will 
often arrest the attack. 

The second siwje^ or the ** phase des grandes mouvements," is char- 
acterised by the most varied and grotesque attitudes. Of these the 
most striking is the ** arc de cercle/' in which there is marked opistho- 
tonus, with the head bored bock into the pillow; so exjiggerated may 
this posture become, that the trunk is pushed forwards from the bed, 
and the patient rests on her heels and head, the latter in the sevei*est 
cases being so thrust back that the vertex, or even the forehead, forms 
the point of support, Screaming, tearing, biting, and all kinds of 
struggling movements, are common in this stage, the severity of which 
is proportional to the cfTorts made to restrain them. The clonic spasms 
which occiu' in this stage are less rapid and shock-like than those of 
epilepsy, and indeed more closely resemble a coarse tremor than the 
true epileptic jerkings. Another distinction is that the tongue is 
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never bitten, although exceptional Ij both it and the lips maj be aeei- 
dentally bitten as the patient falls to the ground, 

Tlie third doge, or the "pha^e des attitudes passionelles,'* now 
appears* During its oontinuance expression may be given by delirious 
talk and by attitude to every possible emotion, as anger, fear, joy, 
grief I or the most intense voluptuousness. Hy steroid attacks m^y 
occur in series, like epileptic attacks, constituting what is known as 
the datu8 hygtericm. This is distinguished from the status epUepHtu* 
by the facts that the temperature is not raised and that life is ncit 
threatened HyRteroid convulsions may follow a true epileptic seizure, 
but in such cases it will usually be found that the patient formerly 
had epileptic fits which were not followed by such oonvulsions. 
They may occur in patients suifering from organic brain disease, the 
disturbance of nenre function from real disease being the exciting 
cause of the hysteroid attack. Hence in all seizures apparently 
hysterical, a careful search should V»e made for any evidence of organic 
disease, the symptoms of which may have been masked by the super- 
posed one of hysteria. 

The main points of diatinction between epileptic and hysteroid fits 
are brought out in the following table by Gowers i^— 





EpUupUo. 




Bytt«rold. 


Apparent cauie. 

Warning. 


None* 




Emotion. 


Any, but especiallj 


mil* 


Palpitation, malaise, clioking. 




lit era! or epipaslric 


bilateral foot aura. 




auro^. 






Onset. 


Alwa^rs sudden. 




Often gradaal. 


Scream. 


At onset. 




During course. 


Cotivubion. 


Higidity, followed 


by 


Rigidity or ** struggling," throw- 




** jerking*'; rarely 


rigi- 


ing about of limbs or tiead« 




dity alone. 




arching of back* 


BitiQg, 


Tongue. 




Lips, hands, or other people and 
things. 


Micturition. 


Frequent 




Never. 


Defecation. 


Occasional. 




Never, 


Talking. 


Never. 




Frequent. 


Duration. 


A few minutes. 




More thao ten minutes, often 
much loDger. 


lientrainfc necessary. 


To prevent accident 




To control violence. 


Termination. 


Spontaneous, 




Spontaneous or induced (water, 
kc). 



Chorea Minor. — Tliis is a condition chiefly met with in chiWren, 
anil characterised by invohmtary twitchings or clonic spasms of varioas 
muscular groups. In slight cases the twitching movements may be 
limited to one hand ; in severe cases QVBry part of the body is affected, 
the features undergo every variety of contortion, the tongue is quickly 
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protruded and quickly retracted and twisted about fitJin side to side, 
the head and limbs execute every variety of movement. In such 
severe causes speech iis difficult or impossible, and the inces^nant tossing 
about produces bniifies, and even open sores, on the projecting points* 
of the body and limbs, in spite oF every attempt to protect the 
patient from injury. Between slight and severe cases every variety 
may be met with ; sometimes the iiTegular contractions involve the 
muscles on one side of the body only, when the disease is called 
unilateral chorea or hemichoi-ea» In the severest examples of choren, 
signs of endocarditis ai-e almost invariably present ; and in slight or 
moderate examples a mitral mui*mur is not uncommon. Evidence 
of rheumatism as articular pain or swellings, subcutaneous nodules, 
or muscular painSj is also to be looked for. 

The movements of chorea usually cease during sleep, and they may 
b© checked hy a mluniary effort They are, however, aggravated by 
excitement, or by withdrawing the patient s attention from the ailected 
parts. 



FM3» »i5.— 'Waatlnff of Exluns'^P Mu»cle* of Rifiht Ki-rtarnn oml of lnt<.'rosi,ei liv n Oirl the atitilect 
uf Chorea lollimlng Auutu Articulnr Rlieumatie^iii. 

Some degree of muscular weakness is usually present, and there may 
be distinct paralysis, and sometimes muscular atrophy. A chronic 
progressive form of chorea is sometimes met with in the adult ; in one 
variety, called Huniinifi^oti's chorea^ a certain amount of insanity is 
commonly present. 

The movements of chorea may be closely imitated by hysterical 
patients, when the condition is termed hysterical chorea, or chorea 
major. Sometimes the movements are regular and rh^lhmical, some- 
times they are irregular and varied. But in the latter case they are 
usually more quick and sudden than in true chorea, and ai*e always 
UiCi"ease(f hj afhmtion being directed to them. 

Vaxioufl Disorders of Movement are occasionally found in association 
with the late rigidity of hemiplegia. They more commonly follow the 
hemiplegia of early than of adult life. At the latter period hemi- 
ansesthesia is sometimes present, and the lesion is usually in or near 
the optic thalamus, but in children any part of the cerebral motor path 
may be damaged. The most fiequent form of movement consists of slow 
irregular muscular conti^actions ; the spasm in the hand ailects mainly- 
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the interossei and lumbricales, and thus the poetui^ differs from that 
of ordinfiry late rigidity, in which the long flexor of the fingers is con- 
i mcte<l In some cnses the movements continue during rest, and then 
the condition is called Athetons (a term first given by Hammond to 
cases in whicli such movements were present without a pre-existing 
hemiplegia). 

In other cases the muftcles of the affected side (chest as well as 
limbs) ai'e affected with a fine tremor j rarely, quick irregular muscular 
contractions are observed, which, from their resemblance to those of 
chor^L^ have been cjilled " post -hem iplegic chorea," 

Forced Moveixieiits, &»uch as rolling round the longitudinal axis of 
the boily, Bometimes i-esult fi-om lesions of the peil uncles of the c»ie- 



ilnal 



m^ Van Ufee nlttect of Sfttstic Heiiii|rir«l«. 
1 dfttea from Inftoey. 



bellum, and chiefly from damage to the middle peduncla Yeriigo is 
commonly a marked feature of such casesi, and there may be a crossed 
anesthesia (loss of sensation of the face on one side, and of the limbs 
CD the other side), with hemiplegic weakness, owing to pressure on or 
damage to the pons Varolii 

Dimtnished Muscular Action.— a muade is s&id to be panJjsed 

VDluatftry power to move it is lost or considerably impaired. 

; Is a term oftnn used to express a minor degree of weaknesa. 
In mUaHkm to the degree of motor weakness two other points reqniiie 
iii?eitigiatioii, naiaelT* (i) the exact distribution of the paialysb, and 
(s) ibe oonditioa of the affected muscles with respect to ntiMdon and 
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Degree and Distribution of Paralysis. — When motor weakness i& 
marked, thei-e eaii be no difficulty in de lining its limits; whereas the 
recognition and limitation of slight degi-ees of paralysis retjuire the 
greatest care on the part of the investigator. Each movement- 
flexion, extension^ abduction, nddiictiou — and, whenever possible, each 
muscle, should be separately tested and compared on tlie two sides of 
the lx>dy ; allowance being made for the usually gi'eater strength of 
tiie right than the left limbs. When the patient in unconscious, 
eadi limb should be lifted up from the body and then allowed to 
drop, when it will be found, unless the coma be very deep, that the 
paralysed limb falls down limp and helpless^ while the healthy one 
presents some resistance, and when let go, sinks gradually on to the 
bed, 01' is suspended for a time. 

For a description of the actions of the various muscles, the student 
is referred to works on anatomy, but we would draw his attention 
to the great impoi^tance of making a systematic examination of the 
various movements of the body. It is a common experience in the 
wards of a hospital to find that the student who has spent some time 
in examining and drawing up a reports of a nervous case is unable to 
say whether the patient can sit up or turn in Ijed, or stand erect 
without assistance. The observation of such simple facts, although 
quite easy, is fi-etjuently neglected, chiefly because the necessity for 
their investigation is not present in the student*s mind at the time of 
examination. 

The omission is avoidc^d by the adoption of a definite plan. Pi-e- 
liminary observations with regard to what may he called the grosser 
movements of the body should be made before submitting the finer or 
individual movements to a thorough systematic examination* Can the 
patient walk, stand, sit up in bed, move all his limbs^are questions 
which the student must first answer. Then his attention should be 
du'ected to that part the strength of which appears to be most markedly 
impaired, and subsequently t« the movements of other parts of the 
body. As a rule, the strength of a particular movement is best esti- 
mated by offering resistance to it ; and in this way the \arious move* 
ments of the h^d, trunk and limbs may be Buccessively investigated. 

For example : — ( i.) The strength of the hand muscles is ascertained 
by getting the patient to grasp one's hand ; to abduct and adduct the 
lingei^ ; to touch the tip of his little finger with the end of his thumb 
(see Figs. 35 and 36, p. 71)- A comparison between tlie grasp of the 
two hands may also be made by means of the dynamometer, an instru- 
ment which also enables us to keep a record of variations in the sti'ength 
of the grasp at different times. (2,) The power of flexion and exten- 
sion at the wrist, elbow, ankle, knee, or hip is ascertained by offering 
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passive resistance to the particular movement, or by forcibly extending 
or flexing the joint which the patient endeavours to keep flexed or 
extended. In testing flexion at the ellraw, we must remember that the 
Bopinator longiis is the chief flexor when the forearai is midway between 
supinxitiori and pronation, whereas the biceps mainly acts when the 
forearm is supinated. (3.) The strength of the deltoid is ascertained 
by offering passive i^sistance to abduction of the arm : that of the 
pectoralis major by getting the patient to try and touch the opposite 
shoulder, while the obsei'ver grasps the patient's wrist and tries to pnll 
it away from the shouldei'; that of the latissimus doi*si by offering 
resiatanc-e to what may be called the **the tail-coat -pocket movement,*' 
t.e., the patient puts his hand behind him, as if to reach a pccket in a 
taO-coat, while the physiciaoi who stands Ijehind the patient, grasps 
the patient's wrist and tri^ to drag the limb up and out, away from 
the spinal column. 

With similar care, adduction and abduction of the limbs, flexion 
and extension of the head and trunk, rotation of the head, and 



FtO. 317.— Dynifflomfitur of Mathleu, Tlie IhiIbx rtiglsten Che foroe exerted in gnupLng. 

Anally, certain special movements, as thoee of the eyes, tongue and 
larynx, should be systematicaily investigated, 

Temiiiiology* — ^Paralysis of one half of the body is called hemiple^a ; 
paralysis of one half of the face or of one limb is called morwpler/in ; 
thus, there may be a monoplegia facialis, brachial is, or cruralia. Para- 
plegia inferior is paralysLs of both legs ; paraplegia superior, paralysis of 
both arms. When all four extremities are paralysed, the condition, if 
due to brain disease, is called dipletjiaf double or bilateral htmiplegta ; 
if due to spinal tlisease, paraplefjia eervicali^ ; crossed or alternate kemi- 
plefjia means paralyj^is of the limbs on one side, witli paralysis of the 
facial, third, or other cranial nerve on the opposite side of the liiody* 

The degree of paralysis supplies information with regard to the 
intensity of the lesion which causes it, but by itself affords no indica- 
Uona as to it^ site. Nor can it be said that it is often possible to define 
siccui^ately the situation of the lesion from a consideration of the di»- 
tdbution of paralysis alom\ It is true that a wide experience of nervous 
diseases teaches us that paralyses aftecting certain piLrfcs of the body 
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depend on lesions situated 01010 coiistantlj in some jmrts of the motor 
tract tlmn in others. For example, hemiplegia of the ordimiry type is 
usually due to disease of a certain part of the internal ciipsule ; and a 
symmetrical localisation of paralysis to the peripheral parts of the limbs 
— the extensor muscles of the hands and the dorsal llexors of the feet 
being chieHy affected — is most commonly due to peripheral neuritis. 
But in other cases this is not so ; thus diffuse paralysis of a limb — that 
is, paralysis which affects all the muscles of a limb in nearly equal degree 
— may be due to disease of the brain or spinal cord, and more rarely 
to disease or injury of the nerve plexus which supplies the limb. 
Perhaps the only instance in which distiibution by itself gives certain 
results is where paralysis affects all the muscles^ supplied by a single 
nerve, and none of those supplied by any other nerve, 

Finlhermore, it is desirable for the beginner in the study of nervous 
diseases to start with a method of investigation which will give him a 
clear and broad grasp of the subject^ and which is l>ased on his know- 
ledge of the anatomy and physiolog}' of the nervous system. Such a 
method is to be found in a conKideration of the 

Oomdition of the Paralysed Muscles as regards Nutrition and Tone. 
— Tids forms a basis for a clinical classilication of cases of paralysis 
which is Eit once simple and comprehensive, and is far more important 
than degree or extent of paralysis for purposes of local diagnosis. It 
enables us to separate the various forms of paralysis into two great 
groups. In the one group^atropMc paralyses— weakness Is combined 
with wasting of muscular tissue, and the lesion is situated in some 
portion of the lower segment of the motor tract. In the other group— 
spastic paralyses — weakness is combined with rigidity of muscular 
tissue, and the lesion is situated in some portion of the upper segment 
of the motor tract. 

This division does not embrace every form of paralysis, nor is it 
always possible to determine to which group a given case of paralysis 
may belong. Thus, (r.) If a limb just stricken with paralysis be 
examined, the muscles, l>eyond we^ikness, mny afford no indication as 
to which variety of paralysis they will ultimately pass into* {2.) In 
slight degrees of motor weakness, whether of hemiplegic or paraplegic 
distribution, wasting or rigidity of the muscles may be inconspicuous 
or absent ; in such cases, hoisvever, an appeal to the deep reflexes of 
the affected limb, which ai-e closely connected with the tone of the 
muscles, may settle tlie point, for these will usually be exaggerated 
when the upper segment of the motor path is affected, but diminished 
or absent when the lesion is situated in the lower segment. (3-) The 
muscles ai-e merely Eaccid, pi*esenting neitlier rigidity nor wasting 
in many cases of hysterical paralysis. (4.) It need scarcely be added 
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that in pamljsis of invisilile muscles, such as those of the eyeUiIl, 
it is impossible by obsei-iation alone to assert anytliing with regard to 
theni beyond the degree of their weakness. 

Notwithstanding these objections, the plan hei'e adopted (which the 
author lirst learned from the late Dr. Ross) constitutes the best 
working hasiSf and the student who makes use of it soon acquires 
considerable facility in diagnosis, at least so far as this relates to the 
locality of the lesion. 

In addition to the two simple groups of paralyseB, a third group id 
constituted by cases in which an atrophic and a fipastie paralysis are 
found combined in the same patient. This may be designated the 
group of mixed paralyses. 

Group of Atrophic Paralyses*— The chamcteristie feature of 
a well-marked case of atrophic paralysis is the assot^iation of muHCnlar 
atrophy with muscular weakness. Such an association indicates one 
of two things, either (i) impaired or abolished function of some portion 
of the lower segment of the motor tract, or (2) disease within the 
muscle itself. In the former csise the atrophy is sometimes termed 
defjetteratitB or ^pmo-nenral ; in the latter primary mifopathic. But it 
has yet to be ascertained whether, in the class of so^M-lled primary 
myopathic atrophies, the disea.se actually starts in muscular tissue, or 
whether the muscular atrophy is not jeally due to disease of the ter- 
minal branches of a nerve or of its motor end -plates. If the latter 
were the case, then all cases of atrophic pandysis would strictly depend 
on affections of the lower fc>egment of the motor tract, and fiom a patho- 
logical point of view could be classed together. But from a clinii^l 
standpoint there is a vast diflfereiice Ijetween the degenerative and the 
myopathic atropines. The more important distinctions l>etween them^ 
as well as the leading points characterising disease of nerve nuclei and 
of the nerves themselves (the two parts of the lower segment of the 
motor tract), are brought out in the following table \— 

i Anterior poUo- 
1 luyolitis acuta 

f LabicHgloMO- 

f Opbtbalmo- 
\ ple^extenuk 
L or interna. 




'Ab tt rtale^ weakiie8<i 
beforo, and out of 
proi>aiiioti to 

atrophy; ntropby 
nlfocta EUUficloso^fl 
vrhole; proaeiicecjf 
HD. (see p. 395): 
flhhIUtiiaii of 

rouiicle a vfiriable 
cIumBDt ; tondun 
reactions dimi- 
nisbed or lost, oc- 
casioQAUy oxagge- 
rtitfid at the otisot. 



No sensory 
dusiurbunca^'i 



ifDe^oeration 
I of motor cellaj 



Lesions of an- 
torior roots or 
I motor norres 



rCord 

MeduUa 
and pons 

Crurn 
cerebri 



Usually dome 1 
dbturbance 
of jHjtisation 1 



Mixed pcriphc 
ral nerves 



f Single 
I nerves 

j Multiple 



Idiopathic* 

Le&d» 
akobol, 
dipbtheritt, 
irout» and 
rheumHtiBai, 
diabetes, Ate 
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Weakne«s in proportioD to 
atropby ; atropby invade* 
muscle bit by bit ; no 
RLy. ; lihrill&tioa absent 
or present in sligbtdegTeo ; 
tendon reactions normal, 
dimininhed or lost, never 
exaggerated 



Atrophy associated 

inoreiu^ in 

uiu-4cleH 
Enlargement nf 

may be present 

often er mb^nt 



bulk'^of 1 F^«"df>-hyp©rtrophic 



paralysis. 

T*?!.!f 1 Idiopathic prof=n"esriTe 
^^ ^"^ r muscular-atrophy. 



Mode of Investigating a Case of AtropMc Paralysie. — In examin- 
ing a part affected with weakness and W!\8ting of rauscular tissue, the 
following points require investigation : — 

!, The distribution of the weakness or wasting, 

2. The proportion that the atrophy of a muscle beai^ to its weakneaa. 

3. The preeence or absence of sensory disturbance. 

4. The electrical reactions of the mtiscles. 

5. The condition of the reflexes (see pp* 418-425), 

6. The presence or ab^nce of fibril larj tremore (see p. 371). 




Fig, 3iB.^Marked Atropliy of the Smull ^liitrlr s i^f tho Hand of ft Boy, the tubjeot ot 
Di«9«miuated Scl«ini«iiu 

I. BiBtribntioiL— Atrophic paralysis may be limited in extent, or 
widespread over the muscles of the t>ody. 

Limited Paralysis. — When weakness and atrophy affect a single 
muticle, or a group of muscles supplied hy one nerve, the lesion is 
situated in the motor fibres of this nerve, or in its nucleus of origin^ 

jE^mpZea .•—Paralysis of the deltoid from disease of the circumflex 
nerve ; paralysis of the sen-atus inagnus from disease of the pOvStenor 
thoracic; paralysis of the facial muscles from disease of the facial 
nerve or its nucleus; paralysis of the extensor musclea of the forearm 
from disease of the posterior interosseus bi-anch of the musculo-spirai 
nerve, as in the ordinary form of lead paralysis. 

2 B 
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When a group of muacles which act in functional association, 
yet are supplied by different nerves, becomes poiulysed, there i» ii^ 
lesion of a particular group of cells in the anterior boms, or of certain 
of the anterior rootg, or possibly of the nerve plexus which stipf 
the affected limb. 

Exa77iples: — Paralysis of the deltoid, biceps^ brachialis anticus and 
supinator longus from di^sease of the fifth cervical root, or of the up|>er 
portion of the cervicail echirgement of the spinal cord ; paralysis of the 
small muscles of the hand from disease of the first doi*sal root, or of 
the lowest portion of the cervical enlargement (see Fig* 218) ; paraljsis 
of the peronei and tibialis aoticus muscles from disease of the anterior 
horn, as in infantile paralysis. 

Limited atrophic paralysis may have a symmetrical or an irre^ 
distribution- Most of the above examples of paralysis are asjmmc 
trical A random distribution of weakness and wasting also ocscors in 




FtQ. a 1 9. —Double Wrtst Drop, ttom * Com of AloohoUc NeurltK 



diffuse forms of chronic myelitiii. An example of synimetrj^ is afforded 
by the double wrist drop of lead palsy affecting the extem^or muscles 
of botli forearms. 

Widespread Paralysis. ^This may be due to a chronic degeneration 
of the anterior horns or to a multiple neuritis. In both cases a 
symmetrical distribution of the paralysis may be observed, although 
symmetry is far less common in disease of the cord than in disease 
of the nerves. The diagnosis, however, is occmeionally very difficult. 
Thus a patient may have double wrLst drop and marked atrophy of the 
thenar and hypotbenar eminences, as a result either of peripheral 
neuritis or of chronic anterior poliomyelitis. In the former case, as a 
rule, both arms are simultaneoLisly and symmetrically affected; but 
in the latter the paralysis is commonly unilateral in onset, and even at 
a late period of the affection is more marked on one side than the 
other ; further, there tire usually signs of muscular irritability in the 



DISORDERS OF MUSCCLAR ACTION. 



387 



lower limbsj either spasm of the muscles or exaggeration of the knee- 
jerks — indications that the fibi'es of the pyramidal tracts are also 
implicated. Moreover, the diagnosis is usually cleared up in process of 
time, for a multiple neuritb may be curable, a chronic anteiior polio- 
m3*eHtis is iocurable. 

A widespread, ov even a universal, paralysis sometimes occurs at the 
onset of acute anterior poliomyelitis, but then certain parts quickly 
begin to recover, while othei*s run on to permanent poralysis and 
atrophy. 

The wasting in the myopathic group is usually wide.spread, but is 



FIO, tjoi,— Pfeotogniph of Woman the Subject ol Wiopnthic Mii»cular Atmjjhjr, aliowlug Mjirked 
Atrophy of Tmpefii, and Pitjjtfutlou of Bcapulie owLug to Atrupliy uf Svrmll. 

distinguished from the preceding affections by striking peculiarities in 
regard to distribution. In well-marked examples, the upper arm, the 
shoulder, and the thigh are the seats of election ; occasionally the face 
IB affected. The thinness of the arm contrasts strongly with the 
normal -sized forearm, the muscles of which are usually spared with 
one exception, namely, the supinator longus ; this muscle is commonly 
much atrophied. The lower portions of the pectoralis major and the 
latissimus doi-si, the serratus magnus, and the lower portion of the 
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hot boUi they and •oBwCimwi IIm BJiooldgm are atteckad in ditiAie 
Anterior poliofDYelitUi wbile tlie face is spared. 

Fartbemiore, it ts to be noticed in ihe myopathic groap thai thm 
mtx^ofhj maj be found in association with enlargement and 
irmness of certain musdee. Two daeeea of eaeea maj be « 
In ihti ooB daeSy peendo-hjpertrophic paialTsia, enlargement of 
mtutclcH ia a eonspiciioiM feature. The muscles of the calf and 
infra ftpinati an* mo^t frequently affected. In this disease, then, * 
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miiHcle* are wast^, others are abnormally Iflr^e, but whether large 
or small, the tli^^eJiKetl muscles are weak. In tlie other clasps, idiopathic 
muscular atrophy, wasting of muscles is conspicuous, while enlarge- 
ment of nruKcleH m said to be absent, or, if present, is not a srtriking 
feature uf tht^ tlisea«e. 

But it is ilifficult to make an absolute (iL^tinction between the two 
classc^fl on these grounds, for if cases of idioywithic mnscular atrophy 
be carefully examined, enlargement and hardness of certain muscles, or 
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parte of them, wiil often be discovered. Thus, it is common to find the 
upper portion of the deltoitl ati^phied, while the lower portion is 
firm and hard^ and to find firmness of some of the forearm muscles 
in association with atiTiphy of the supinator longus. 

Adhriiic Muscular Atrophy. — The atrophic weakness which follows 
injury or disease of a joint is uaually limited to the muscles that move 
the joint, and is most pi^ominent in the extensor muscles. Thus, if the 
shoulder is affected, the deltoid chiefly wastes ; if the hip, the glutei ; 
if the elbow, the extensor muscles of the foi-earm ; if the knee, the 
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muscles in front of the thigh. The interossei muscles are strikingly 
wasted in rheumatic affections of the finger -joints, 

2. The Relation between Wastmg and Weakness of Muscle. — In 
acute lesions of the anterior horns or of the peripheral nerves, weak* 
nesa is always in excess of atrophy, at least during the active period of 
the disease. Thus, in infantile paralysis certain groups of muscles 
may be markedly paralysed before their atrophy is apparent, but at a 
late period of the affection, atrophy of a limb will be just as con- 
spicuous as its paralysis. In cbrooic disease of the anterior horns, 
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wcaknetB and willing pnoeecd Ada hf cide. Bat tbe cases in which 
pttimljsifl IS direetlj dsf>e p d ei rt on, «iid proportional to, atrc^hj of 
■llilinlil liitiie are thoa* alre&dj mentioned of idiopathic muscular 
atropbv. Hero mnadca waato faii bj bit, and their atrophj alwajs 
precede^ and prodoeea their weakneBa. 

5. BenAOTj Disturbance. — The pnaMiinn of decided sensory di^torh- 
aaoe, such as pain, hyperastheaia or nueslheaiA, in casea of atrophic 
paraljiia ia aaffident eridenea Agfe diacaaa is sot limited to the anterior 
homty to the motor nerve-fihres or to the mnacJea, bat that it alao 
inrolfea aenaorj nerve-fibrea, or some portion of the aensorj tract. 
Local taodefiicaa or awelUng of m nerve-tmnk, or limitation of aeoaorf 
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disturbance and pnralvMs to the temtory supplied by a particular 
nerve ate certain indications of a peripheral nor\'e affection. Hyper- 
seathesia of the skin or muscles points to a lesion of peripheral net^es or 
of the posterior i-oots. A certain amount of pain and hyperapsthesia of 
the Hmbft may be observe*! in cases where the lesion affects the posteiior 
and anterior horns, and is limited to the cord. There may also be a 
more or le^ persintent zone of hyperfeBthesia at the upper level of the 
lesion, hut aniesthesia of parts below the lesion is the main sensory 
plionimienon that is found in association with atrophic paralysis of the 
muscles when the cord ih the seat of disease. 

It musty however, be born© in mind that pains like those of rheu- 
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matiam may l>e present at the onset of cases which turn out to be 
examploH of disease limited to the anterior horns, 

4. Electrical Examination.^In order to make a satisfactory elec- 
trical examination it is necessary to have — i. A faradic battery, such 
aj3 the sledge induction coil of Du Bois-Beyroond, in which the strength 
of the current (varjing inversely with the distance between the primary 
and secondary coils) may he read on a scale. 2. A galvanic battery 
provided with (i) apparatus, either a dial collector of cells or a 
rheostat, by means of which the strength of the current may be 
altered^ and (2} a current reverser or commutator, which is also 
commonly employed as an interrupt-er^ although it is more con- 
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venient to have the inten-iipter in the handle of the electrode ; (3) a 
galvanometer graduatetl in milliamperes ; {4) conducting cords or 
rheophores; and (5) electrodes of various sizes. 

Mefhod of Examitmtkm.-^The patient should be placed in a good 
lightj and in such a position that symmetrical paiis to be tested may 
be equally accessible to the operator. Both electrotles, i\s well as the 
skin to which they are applied^ must be thoroughly moistened with a 
solution of salt in hot water. One electi*ode of large size should be 
fixed over the upper part of the sternum, the other, of smaller size, is 
held in the operator's hand, and is successively applied {i) over the 
trunk of a motor nerve, stimulation of which will cause contraction of 
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all the muflcles it supplies^ and (2) directly over the individual miisideA. 
To^ act on the muscle itself tbe electrode may be placed either over die 
point where the motor nerve-branch enters the muscle — ^the scMsalled 
" motor point '^ — or over some other part of the muscle;^ in the former 
case the whole muscle will contract, in the latter only the portion irri- 
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tated. The position of the rnotor points and the superficial position of 
the chief motor nerves are indicated in Figs. 222-226 and in Fig. 233, 
It Ls best to begin the examination with the farad ic or uiduoed 
current, and then take the reactions at each pole of the galvanic (called 
also voltaic or constant) battery ; in each case a feeble curi^nt should 

^ In health, idtMitical effecti are obtained bj applying the t^lectrodefl over the aiib- 
dtance i>f thfi mtiHcle and over tho motor point, but this is not the case in many 
diseaaed conditiom. 
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be first employed, and then gradually increjwed till a slight contraction 
is obtained, when the sti^ength of this minimuin current, indicated by 
the deflection of the galvanometer, should be recorded. Sometimes 
considerable difficulty is experienced in obtaining a i-eaction, probsibly 
owing to an unusual degree of resistance to conduction in the epidermis ; 
it is then advantageous, after thoroughly moLstening the skin, to pass 
a moderately strong current through the part. We are then more 
likely to obtain accurate results when the muscles are tested with 
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feebler curi^nts* In testing with the galvanic battery, the kathodal or 
negative electrode should first be placed over the nerve or muscle to he 
examined, a few cells put in circuit, and the current gradually made 
stronger, till a slight contraction occurs on its closure. With each 
addition to the strength of the current the ** make '* or closure should 
be tried three timefi with the commutator or hand interrupter electrode ; 
this is called the kathodal closure contraction (KSC), Then, without 
removing the electrode, the cun-ent is reversed by the commutator ; the 
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exciting electrode is now the positive pole, and in the sAxne vmj the 
mimmal closure contraction (ABC) is recorded in milliiunp^reft by the 
galvanometer; finally, the contmction at the opening or " breaking ** 
of the current at the anodal pole (AOC), and, if possible, also ibie 
katliodal opening contraction (KOO) should be recorded. 

Law o/ normcd eoniraetim : — 

a. Weak carreuts produce KSc 

K&Cr, ASc, AOc 



b. Medinm 

c. Strong 



ESTe, AOCp ASC. KOa 



A = anode. 

K - katbode. 

c = feeble contraction. 

C = medltim con traction. 

C'== strong contraction* 

Te — tetanic contraction. 

^ opening or brefiking of current. 

S ^ cloMire or making of correct 

It w Men that ASc is obtained before AOC, but sometimes^ fts in 
the case of the musculo-spiral nerve, AOO occurs more readily than 
ASc. When the belly of a muscle is directly stimulated, we usually 
only get the closure contractions, and, as a rule, KSc before ASc : but 
not very rarely, especially in testing large musdes, like the quadriceps 
femoris or the deltoid^ ASc is obtained more readily than KSc. 

Pathological Alterationfi.— The electrical excitability of the nerves 
and muscles may exhibit changes either as regards quantity or quality, 
the former being of much less diagnostic importance than the latter. 

Quantitative Changes. — A simple increase or decrease in the excita- 
bility is determineil, in the cJise of unilateml affections, by comparison 
with the healthy side of the body ; in bilateral affections by comparLson 
with healthy parts which are known to i^eact to currents of nearly 
the same strength. This is the case with the ulnar, facial, spinal 
accessory and peixineal nerves; bo that if in disease, ejj.^ of the 
muscles supplied by the ulnar nerv^es, a weaker or Bti*onger current 
were required than that necessary to excite the peroneal (external 
popliteal) nerve, it would be fair to assume that the ulnar nerves pre* 
sented quantitative changes. But in coming to such a conclusion the 
utmost caution is necessary, owing to the various degi-ees of resistance, 
not only of different parts of the surface, but ako of the same parts in 
different individuals. It is, therefore, always essential to appeal to the 
galvanometer, to repeat the observations at least three times, and to 
ignore differences that are but slight between the healthy and diseased 
parts. If a quantitative change is present, it points to an abnormal 
condition of the motor path, and is of value in discriminating between 
organic and functional affections. 
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A simple increase has been observed in tetany, KSO being readily 
obtained by a weak galvfinic current. It has also occasionally been 
observed in hemiplegia, in tabes, and in the early stage of peripheral 
neuritis. 

A Simple Dimim(ttoti of electric excitability is met with in cases of 
simple muscular atrophy, as in pseudodiypertrophic paralysis, and in the 
other so-called myopiithic atrophies, also in the muscular atrophy eisso- 
ciated with joint affections and witb chorea ; also in many of the muscles 
in cases of amyotrophic lateral sclerosis, and of chronic anterior polio- 
myehtis, while other muscles giv^e the reliction of degeneration (RD.). 

In high degrees of lessened excitability it may be necessary, in order 
to obtain a muscular contraction, to quickly reverse a strong voltaic 
current from positive to negative {** voltaic alternation"). If with the 
strongest current no contraction results, then the galvanic irritability 
is said to be lost. 

Quantitative and Qualitative Changes.— The Eeaction of Degene* 
ratioo, — Comjiietc lUJ. — CTnlike the simple quautik^tive alterations, 
the nerve and muscle reactions do not run a parallel course, and must 
thei"efore be considered separately. 

NfTves. — If a peripheral motor nerve is injured or diseased, or in 
any way cut oil' from its trophic centre, or if the trophic centre itself 
is more or less destroyed, motor paralysis is produced, the nerve 
degenerates, and the degenerative atrophy spreads to the muscks 
supplied liy the nerve. 

Sometimes for one to two days after the lesion the nerve excitability 
increases, but then always begins to diminish, and equally to both 
currents, and the I'apidity of diminution varies with the severity of 
the lesion. In a case of moderate severity the nei've loses its irritJi- 
bility to both faradism and galvanism by the end of the second week, 
and the loss continues till about the end of the second month, when 
slight reactions to strong currents begin to appear, and the irritability 
gradually increases, but remains for a long time below nonnal, even 
after the complete re.^toration of voluntary power. In an incurable 
case the non-excitability is persistent. 

The Muscles Ijehave in a similar way to the fai-adic cuiTent, although 
the return of fanidic irritjibility is somewhat slower and more graduiil. 
They differ, however, widely fi'om the nerves in their behaviour to 
gahanism. The galvanic irritability sinks at first, but during the 
second week begins to rise above norraal, and sometimes to increase 
during the thirtl and foiiith weeks, when muscular twitchings may be 
excited by only a few eells. Instead, however, of the lightning-like 
contraction seen in healthy muscl€?s, the movement is slow, delayed 
and prolonged, and if the current is continued is apt to become tetanic- 
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Alfio ASC increases till it eqtmls or surpasses in intensity KSC, 
opening oontnictloo.s may also be obtained, when KOC may be equal 
to or greater than AOC. 

The galvanic muscular irritabOitv continues above normal for one 
to two months, then sinks, while the qualitative changes remain. In 
incurable cases the galvanic irritability falls lower and lower, till finally a 
weak sluggish response to ASC is the only evidence that muscular taagQB 
fit ill exists^ and in a year or two even this slight reaction may vanish. 

Partial MD. — Here nerve excitability to both currents is preserved, 
and sometimes the muscles act normally to faradism ; but they pre- 
sent the same changes to galvanism as in the complete RD. 

Between the complete and the "partial" type of the RD her© 
described, and between the latter and healthy reactions, there are many 
vLiFieties, and it is often difficult, when the departure from normal is 
not great, to say whether or not degenerative atrophy has commenced. 

Tlie increased excitability of the muscles to galvanism^ perhaps only 
of short duration, may have disappeared before the patient cornea for 
examination, or the undue response at the positive pole may not be 
distinct, especially in the later stages ; it may indeed be found that 
KSC is equal to or greater than ASC, There is one sign, however, that 
is never wanting — namely, sluggishness of muscular contraction. If 
the movement is distinctly slower and less lively than in health, the pre- 
sence of some degree of degenerative atrophy may safely be inferred. 
The RD occurs in peripheral lesions of the motor nerves, whether of 
traumatic, rheumatic, alcoholic, or diphtheritic origin ; and in diseases 
affecting the anterior horns of the spinal cord and the nuclei of the 
medulla oblongata, as in infantile paralysis, diffuse myelitis, bulbar 
paralysis and amyotrophic latenil sclerosis. In some cases of lead 
poisoning the RD has been proved to exist in muscles which appeared 
to have complete voluntary power, 

Tt is of importance to remember (i) that there is no necessary rela- 
tion between pamlysis and the reaction of degeneration, and (2) that 
no direct information as to the nature of the lesion^ — whether inEam- 
matory, toxic, or traumatic — is afforded by an electricid exploration 
of the nerves and muscles. 

Group of Spastic Paralyses.— In this variety of paralysis the 

muscles niaiutain their normal bulk, but tbeii' tonicity is increased ajid 
the affected limbs present varying degrees of rigidity. The increase of 
tonus may be so slight that it only shows itself by a very slight increase 
of resistance to passive movements, or so great that the muscles feel 
as hard as lx>ards even when the limb is at rest, and render movements 
by their antagonists totally impossible. 




DISORDERS OF MUSCULAR ACTION, 



397 



Another peculiarity of spastic paralysiB is that tlie paralyi^is is diffuse, 
that is, all the mu&clea of a limb or of a portion of a limb are para- 
lysed, and altliough some iiiQscles or© weaker than others, as, for 
example^ the extensors than the Hexors, it is rare for any muscle situ- 
ated within the affected territory to escape some degree of paralysis. 
In this respect it dilTers from the atrophic paralyses, which for the 
most part pick out particular muKcles or groupie of musclea 

Spastic paralysis is evidence that some part of the upper segment of 
the motor path has its functions impaired or abolished. The condition 
of the affected part will be the isame whether the lesion be situated in 
the motor cells of the cortex, in the pj^ramidal fibres, or in their ter- 
minal ramifications in the grey matter of the spinal cord. 

The Lucalisation of the Legion in a case of spastic paralysia is mainly 
determined by a consideration of the distribution of pai^alysis, together 
with the presence or absence of sensory and other associated symptoms. 

Spastic paralysis may be hemiplegia, monoplegic, or paraplegic in 
distribution. 

HemiplegiaN — In the ordinary type some muscles on the affected side 
are completely paralysed, whilst others are merely weakened or remain 
entirely unaffected. Thus the limbs and the lower half of the face are 
paralysed, and the tongue, wben protruded, deviates towards the para- 
lysed side; but the muscles of the upper part of the face, those of 
mastication and the muscles of the trunk, present varying degrees of 
immunity. And, speaking broadly, the degree of paralysis of a part 
varies directly with the degree of its unilateral use ; for example, the 
arm, which is habitually used without its fellow, is more paralysed than 
the leg, while the muscles of the eyes, neck and trunk, which are nearly 
always bilaterally combined, escape. Weakness of the latter may, 
however, often he detected when the patient makes a strong effort ; thus, 
during a deep inspiration, the affected wide of the thomx will be found 
to expand to a less extent than the healthy side ; and when the patient 
tries to keep his eyes tightly closed, the observer will often be able to 
detect a diminished resistance of the orbicularis palpebrarum on the 
hemiplegic side. It should also be noticed that an efuoHon may cause 
a muscle to contract when a voluntary effort is unable to do so ] for 
example, the jmralysis of the lower facial muscles may pass unnoticed 
when the patient smiles, hut is at once apparent when he tries to show 
his teeth. 

After an attack of hemiplegia the paralysed limbs are affected with 
tonic spasms, which, according to the time at which they come on, are 
named as follows \ — There may l>e an " initial rigidity^'* lasting for a 
few hours j then an " tarbj rifjidify '■ of a few weeks^ duration, to be 
succeeded by a ^' late rigidiif/y^ which persists as long a& the paraiysL^ 
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dally, perhaps, in cases of syphilitic thrombosis) there is a considerable 
degree of weakness without any appreciable spasm. 

When recovery takes place in hemiplegia, the least paralysed move-- 
meniM are the first to regain power, while the specialised movementu 
of the hand and fingers, which suffer most, are the last to recover. 
Recovery is commonly more complete in children than in adults, imi 
the affected Hmbit are often arrested in their groiHh^ and the mind may^ < 
6e defective. 

The above description applies to the ordinary type of hemiplegia^ 
sometimes called "total hemiplegia*" This, when persistent, is due to 
a lesion of the cortex or of any part of the pyramidal tract above the 
middle of the pons ; when transient, to dii^ease in the neighbourhood 
of the motor path or centres, injuring or compressing them. Total 
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hemiplegia is rare from disease of the cortex or the oentrom ovale, and 
usually depends on a lesion of the internal capsule, affecting the 
anterior two-thirds of its posterior segment, Hemiaiieesthesia and 
hemianopsia in association with hemiplegia indicate disease of the 
posterior end of the interaal capscile, and then, too, the functions of 
the other special senses may be impaired on the same side as the 
hemiplegia : in such eases the leg is more paralysed than the arm, and 
indeed motor weakness is rarely permanent^ and may be only slight 
in degree. Right-sided hemiplegia is usually associated with some 
degree of motor aphasia, which, however, soon passes away unless the 
lesion involve the speech-centre in the cortex, or be situated imme- 
diately beneath it. Slight ptosis on the hemiplegic side suggests disease 
in or near the cortex, probably of the parietal lobe. Paralysis limited 
to the limbs on one side, the face and tongue escai>ing, depends in all 
probability on a lesion of the upper poilion of the motor cortex ; but 
in rare cases the lesion involves one of the anterior pyramids of the 
medulla or the pyramidal tract in the cord. In the latter case the 
lesion will be on the same side as the paralysis. When a lesion is so 
situated that one of the motor cranial nerves is involved as well as the 
motor path, tbe muscles supplied by the cranial nerves are in a state 
of atrophic pai-alysis, whereiis those of the limbs are affected with 
spastic paralysis. Such combinations will be referred to when the 
mixed pai-alyses are considered. 

Hysterical Hemiplegia differs fix>m hemiplegia of organic origin in 
the following particulars: — ^The paralysis is rarely complete in both 
limbs, and the face and tongue almost always escape ^ occasionally 
they are affected by a hemispasm which curls the protruded tongue 
towards the paralysed side, and then the paralytic deviation of organic 
hemiplegia is closely imitated. The paralysed limbs may be flaccid, 
but not infrequently are the seat of contractures, which are chai^cter- 
ised by the vaiying degrees of resistance they present to attempts 
made to overcome them at different times. 

In hemiplegic contraction of some standing, the whole limb cannot 
be straightened out at once : if, for example, tbe fingers are stmight- 
ened, the wrist remains rigidly flexed ; but in the hysterical contraction 
the fingers and wrist may be extended at the same time. The super- 
ficial reflexes are often lost on the affected side in organic, but fre* 
quently remain normal in hysterical hemiplegia. The latter is also 
distinguished by its association with hemianffisthesifi, impmrmenfc of 
the special senses, and with various emotional disturbances. 

Monoplegia* — Some writers apply this term to limited forms of 
paralysis, whether of spinal or cerebi^l origin, in which all or almost 
all the muscles of one side of the face or of a single limb ai-e involved | 
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of the oortez bo dam to tho longritodinal fiararai, the ana 
isTolTod, and then there i« a bmchio-cntral moooplegia. In a facial 
monoplegia the muscles on one fdde of the face are affected in the aaue 
relmii?e proportion as in ordinary hemiplegia. 

Ail a rule, facial patalysia of cortical oiigm is complicated hf paraljsia 
of the arm, and, when the left hemisphere is the seat of the lesion^ hf 
aphaoa alsa Fseado-bolbar paralTsis, a condition characterised hy 
^mptoms cloaelj simolattng those of a progressive labio-gloeso- laryngeal 
paralysiSf is sometimes produced by bilateral lesions in the loweat 
portion of the motor region, or by a lesion in the lenticular nudeas 
of both hemispheres. The general history of such cases is, that the 
patient has an attack of right hemiplegia, from which he slowly 
recovers ; this is followed in a few weeks by an attack of left hemi- 
plegia and aphanta, the symptoms of which al&o slowly abate in 
severity, and then it 18 found that there i& paralysis of the musclea 
of mastication, of articulation^ and to some extent of deglutition* 

Hs^eterical Motioplegia.— Paresis of one limb with marked contrac- 
tu rew may follow sevei-e emotional disturbance. It is usually associated 
with manifestations of the hyBterical condition. 

Paraplegia.— 'A Hpa^tic paraplegia indicates disease at the top of each 
motor area in the cortex, or in some portion of the pyramidal tract 
between theise areas and the centres io the lumbar portion of the cord 
which preside over the muscles of the lower limbs. For the production 
of a pure example of spastic paraplegia^ that is, spastic paralysis of 
the lower limbs, unattended by any other symptoms, there must be 
disease affecting both pyramidal tracts, and restricted to them, It is 
still doubtful whether such a condition, which has been called primary 
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lataral sclerosb, really exiflbs ; certaiBly in the caajority of cases which 

appear to be of this nature, a careful examination will reveal some 
impairment of the superticial abdominal reflexes, or other indications 
that the grey matter of tlie cord ia also implicated. The cases referred 
to are usually examples of a chronic myelitis, in which the main stress 
of the disease is on the lateral columns ; or a disseminated sclerosis, in 
which the other symptoms of this disease, such as ny.stagmus, scanning 
speech, and tremors on voluntary movement, are not conspicuoys, or 
have not yet developed. 

Perhaps the purest examples of spasnaodic paraplegia are to be found 
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ill birth -palsies, wiiich occur as a result of meningeal haemorrhage 
at birth, leading to atrophy of the central convolutions. Sucli con- 
genital spastic paraplegia may exist alone, but generally it is found 
associated with difficulties of articulation, mental defect, or other 
evidence of cerebral disturbance ; it is rare, also, not to be able to 
detect spasm or other derangement in the movements of the hand. 

It is worthy of note that in all cases of spastic paraplegia, whether 
produced by brain or cord disease, the relation between spasm and 
paralysis of muscle is very variable* They may be associated together 
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paliani suilifring from ii[MMtie paraljida of organic origin places her 
baok agalniki a wall, and tries to raise the anterior part of the foot 
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from the ground, spasm of the calf muscles ensues, which fixes the toes 

still more firmly on the ground ; but in hysterical paralysis the patient 
is able, and may be induced at times, to raise the anterior part of the 
foot from the ground. 

Sometimes in bystena there is a spafitic weakness of all the limbs 
associated with tremor of more or less changeable type. This con- 
dition may present a close similarity to disseminated sclerosis, especially 
in the early stages of this disease; and when tremor or voluntary 
movement, nystagmus and scanning speech are absent, the differential 
diagnofiis may ba very difficult. 

As regards disseminated scleixisisj it is useful to remember (i) that 
a temporary paresis of one limb may be replaced by a temporary paresis 
of another limb; (2) that obscunty of vision of one eye may be re- 
covered from, and then he followed by obscure vision in the other eye ; 
(3) that pallor or atrophy of the optic disc is not uncommon. In 
hysteria, on the other hand, a shifting of powerlessness from one side 
to the other rarely occurs, and the characteristic affection of the vision 
is blindness on one side» the optic discs, however, being perfectly 
normal (Buzzard.) 

Mixed PSTElyses* — ^This heading comprises a large number of 
cerebral and spinal affections, in which spastic and atrophic paralyses 
ai^ combined in various propoi'tions, and are found associated with 
sensory, vaso-motor and nutritive disorders. 

In oi"der to unravel the complicated symptoms of such cases, it is 
essential to have an accurate knowledge of the two simple clashes of 
paralysis just described j to be acquainted with the anatomy of the 
brain and cord, and to know the functions of the cord at different 
levels, as well as of its roots and principal nerves. 

A few examples will suffice to illustrate the general principles upon 
which a diagnosis is to be made, 

Orossed Paralysis. — When hemiplegia is found in association with 
paralysis of a cranial nerve on the opposite side of the Itody, the 
lesion is in or near the origin of that cranial nerve. Thus simulta- 
neous paralysis of the right limbs and the left third nerve indicat.es a 
lesion of the left crus cerebri : right hemiplegia with paralysis of the 
left fifth, a lesion in the middle of the left side of the fions ; right 
hemiplegia with paraly&is of the left sixth or seventh nerve, a lesion 
in the lower part of the pons j right hemiplegia with paralysis of the 
left side of the tongiie, a lesion on the left side of the medulla. 

Biseaaes of the Card and its MembrEnes afford many examples of 
mixed paralysis. The commonest feature of cord disease is paralysis 
of the lower limbs, which, as we have seen, is of the atrophic or spastic 
variety, according as the lesion is in or above the lumliar enlargement. 
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In the latter case the muaeles of the trunk or arms may also be impli- 
cated. The various disorders of sensation, of the reflexes, and of the 
functions of the bladder aod rectum which may accompany the para- 
lysis, and which are described in another place, are also of great 
help in determining the situation and extent of lesion. Thus the 
upward extent of paralysis and of the impaired sensation, together 
with the position of any pain or zone of hyperaesthesia around the 
body, Bupply important information as to the height of a transverse 
lesion of the cord, while the condition of the reflexes the nutrition and 
tonicity of the muscles, give indications with regard to the vertical 
downward extent of the lesion. 

The following groups are given as iOustrations of some of the prin- 
cipal types of spinal disease, 

Group L — Cervkcd Pachfjmeningiiis with Transverse Myditis. Here 
disease of the anterior roots gives rise to an atrophic paralysis in 
the upper limbs ; disease of the posterior roots to sensory disturbance 
at the level of the lesionj whilst interfei-enoe with the conducting paths 
in the coitl produces a spastic paraplegia together with anaesthesia of 
paints supplied below the level of the lesion. The exact height of the 
lesion may be determined by a knowledge of the functions of the 
anterior and posterior roots of the cervical nerves (see tables in anato- 
mical introduction). Thus in pachymeningitis on a level with the 
eighth cervical and first dorsal roots, the flexoi*s of the wrist and the 
small muscles of the hand are weak and wasted, hence there is a 
tendency to extension of the wrist, and tlie fingers are held like claws, 
there is also a band of aneesthesia along the inner side of the hand, 
forearm and arm. Whereas ansesthesia along the outer side of the 
arm and shoulder with paralysis of the deltoid, biceps and supinator 
longus are indications that the fifth cervical root is involved. The 
symptoms of amyotrophic hiteml sclerosis at certain periods of the 
disease may resemble those of pachymeningitis of the cervical region. 
But in the former disease the atrophy of the upper limb muscles is 
less random in distribution than in the latter, and is associated with 
muscular tension and contractures ; and there is an absence of severe 
pain, of hypei^sthesia and anflssthesia. 

Group Ilr — Tramverst Mf/eliti^ in lowei' pad of mid-dorsal retjian. 
Spastic paraplegia with aniesthesia of the lower limbs and lower part 
of the abdomen ; weakness with degenerative atrophy of some of the 
muscles of the lower part of back and abdomen. Ankle clonus and 
exaggei'ated knee-jerks. Disturbance of the vesical, rectal and sexual 
functions, Kpigastric reflex present, but abdominal and cremastric 
reflexes absent. Plantar reflex eic&ggerated. 

Group III, — Tramver^e Myditu impiicatimf middle a?td lower par- 
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ticfis of the lumbar enlurf/ernmt. Atrophic paralysis afiFecting to vai-y- 
ing degree the majority of the myBcles in lower limbs. Anaasthesia in 
territory of nerves supplied by sacral plexus, and in portionfs of terri- 
tory supplied by lumbar plexus — knee-jerks lost. The plantar reiexes 
also abolished, but the cremasteric present. Paralysis of the bladder 
and rectal sphincters, with impaired sexual power. 

Grottp IV. — Dmeminatefl Mf/elttis : one focus of inHammaf ion in right 
portion of tervical enlargement ; another in left side of himhar enlarge- 
ment. Atrophic paralysis of some groups of muscles in right arm and 
in left leg ; spastic paralysis of right leg— ansesthesia of certain parts of 
left arm and right leg — other symptoms according to number and posi* 
tion of other ioEammatory focr in the cord. 



Flo* 230.— Diagraninifttic repneafntatinii of n Lcjlon vt the Left ll*lf cf the SpLnoJ Cord In Uie 
IK>i-baI B«e;]on, a, oblir|ue liiiieft— motor and vasfKUUitor parrtlyBls ; b, rf, Tertlcal Ifnet — com- 
plete anieitheila ; c, hyper%atJi&siiaL, wlikii AiTecU alfto Uie Itti li#w«!r limb, fti ffpfefteoted 
by dot*. (Erb^ 



Group v. — U^nlatera! Lesion of the Cord; the left half of the mid- 
dorsal regimi being destrot/ed, Antesthesia of the right leg and right 
half of the abdomen nearly up to the level of the lesion, where there 
is a band of hyperaesthesia. Paralysis of the left leg, the skin of wbicb 
is hyperaisthetic ; above the hype I'S'sth otic area of skin there is usually 
an aniestbetic zone, which cori^sponds with the level and vertical 
extent of the cord lesion ; above this zone a narrow hyperfpsthetic 
belt may sometimes be detected, which joins that on the opposite side 
(see Fig, 230). Loss of muscular sense in the paralysed leg; also 
vaso-motor disturbance on the side of the lesion, usually declaimed by an 
elevation of temperature of the pamlysed limK 
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The reflex actions on the side d the lesion are nanally incveaifled, faiil 
are not materially altered on the other aide. 

Faraxtsis of the Bladder axd Bcorxjir. 

The wall of each viacna contains muscular fibres to expel the con- 
tent«y while the preeence of a sphincter at the mouth of each prev^ents 
continuouB evaciiatiotL These muscles are under the oontfol of c etitrea 
in the lumbar enlargement of the j^pinaJ cord, which are thoBtail^^i 
partially goveme<l and brought under voltrntarj^ control by meaos of 
£bree paaaing between them and centres in the cerebral cortex. Tbe 
lumbar centre m connected with the periphery by means of afferent axid 
efferent fibres, the former passing from the mucous membrane lining 
the viifcuB to the lumlmr centre, the efferent from this centre to the 
sphincters and muscular walk of the vLscus. 

Complete and permanent relaxation of the sphincteTS only ocetm 
when the lumbar centres are destroyed. Thns^ in cases of myelitis 
implicating the lower portion of the lumbar enlargement, there is fre- 
quently ** paralytic incoatinence " of unne and faeces — ^that Is urine 
dribbles away continuously, and faeces escape as soon as they enter the 
rectum. 

Intermittent incontinence of urine may occur when the voluntary 
ptilh above the lumbar centre is intemiptetL Then any sudden move- 
ment or pressui^ on the bladder will cause the urine to be expelled. 
But loss of voluntary power leads to weakness of the detrusor muscle ; 
hence the bladder is never thoroughly emptied, and when the detrusor 
is completely paralysed there is retention of urine. Associated with 
retention there is '* overflow incontinence/' because there is enough 
pressure in the hlndder to force urine out when tbe sphincter relaxes^ 
Overflow incontinence is a more serious condition than paralytic incon- 
tinence of urine, because it indicates incomplete emptying of the bladder, 
the too fre<]uent results of which ai^ decomposition of urine, cystitis 
and serious kidney disease. 

Retention of urine and overflow incontinence occur not only when 
the vohmtaij path is interrupted — as, for example, by a myelitis in the 
dorsal portion of the cord— ^but also from disease of the cerebral cortex, 
especially when this entails lowering of the mental functions. Im- 
perfect emptying of the bladder, and a tendency to retention antl 
incontinence of urine, are met with in locomotor ataxia. 

As Dr, Gowers has p<3inted out, the condition of the sphincter ani is 
best tested by introducing tlie finger into the rectum. When the 
lumbar centre is destroyed, the finger feels a momeotary contraction, 
due to local stimulation of the sphincter, but this ia followed by com- 
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plete and peiinnneiit relaxation. But when the centre is intact, and 
difiea&e is situated at a higher level— as, for example, in cases of 
transverse myelitis of the dorsal cord — ^then the initial relaxation of the 
sphincter which follows introduction of the finger is succeeded by 
firm tonic contraction. 



Perversion of Muscular Action, there being no necessary 
alteration in Strength — Incoordination of Movement — 

Ataxia* ^ — In every voluntary movement several muscles are brought 
into play, and if the movement is to lie successful, each muscle used 
must contract in such a way and to such a degree that its strength 
ie accurately proportioned to that of its fellows. Tlius, when the hand 
is at latched out, and a small object., such as a pin, picked up from the 
table, the contractions of the many muscles employed, from those of 
the scapula to those of the finger and thamb, must be exceedingly 
accurately adjusted, for if there is the slightest irregularity in the 
balance, either of individual or of associated activity, then the object is 
missed* The power of selecting the right muscles and of correctly 
regidating their activities is called coordination; and a movement 
executed in the manner pi-e.^cribed is culled a coordinated moveineat. 
But when there are erroi's in the balance or equihbrium of the con- 
tractions of the different muscles then the movement is incodrdinated, 
and the condition is called incoordination or ataxia. 

Accurate adjustment of museuhir action is necessarily impaired by 
weakness, or by spasm of any muscle employed in a particular move* 
ment ; but such imperfections of movement ai-e not included under the 
term ** ataxia,'* And although pairalysis or spism may be found in 
association with ataxia, the latter frequently exists without either. 
But while it is true that a want of proportion may be found between 
the actions of individual muscles, apart from detectable alteration in 
their strength, it is nevertheless sometimes dithcult to discriminate 
between cases of ataxia and cases where certain muscles are weak or 
the seat of spasm. For example, in many cases of wiiter's cramp 
there is spasm, and sometimes weakness of the special muscles used in 
writing, but in other cases there is no obvious spa^sm or weakness, and 
it may be difficult to give a mechanical explanation of the muscolar 
irregularities displayed in the attempt to write, such muscular irregu- 
larities often closely resembling the disorderly movements of ataxia. 
The difficulty refen^d to, however, is mainly limited to minor defects 
in muscular jiction ; for, as a rule, a careful examination will enable ua 
to decide whether certain defects in the movement of a part are due to 
incoordination or to paralysis. Also, when the two conditions Eire 
combined, as in ataxic paraplegia, the incoordination of movement is 
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still recognisable unless paralysis is profound. Similar remarks mi^bt 
be made with regaixi to the motor defects met with in multiple 
peripheral neuritis, especially when caufie<l by alcohol. The gait In 
alcoholic paralysis has indeed frequently been called ataxic, but in 
the majority of cases its peculiaritieji are clearly due to weaknese of 
certain groups of muscles; in rare cases, however, of peripheral 
neuritis true ataxia does occur. 

The actions of a child learning to walk have sometimes been quoted bm 
an illustration of incourdi nation occurring in health. Bnt the peculiarity 
of the gait of a young child is the want of dorsal flexion of the foot, 
and the consequent marked flexion of the thigh on the body in order 
to clear the foot from the ground. This is imperfect voluntary control 
over the flexors of the foot on the leg, and not ataxia. 

Incoordination of movement is most conspicuous in tabes dorsalls 
or locomotor ataxiii. In this disease it is usually earliest and most 
strikingly seen in the lower limbs. If a patient, while lying on his 
back, be told to touch the knee of one leg with the toe of the other 
foot, or to describe a cii"cle in the air with his foot, the ineffectual 
efforts of the disorderly movements of the limbs are well brought out. 
The inccKjrdination is always increased by closure of the eyes (Romher^s 
ftj/mptom). Thus at an early period of the disease the patient, when 
standing with his feet close together and his eyes shut, totters and 
sways, and may even fall to the ground. Curiously enough, closure of 
the eyes often increases the unsteadiness of an ataxic patient who is 
quite blind. Horn berg's symptom is most nifirkeil when sensation m 
lost in the soles of the feet, but it also occurs when the cuianecms 
RermbUiit/ is fpdte normai. It must also be observed that great mus- 
cular power, as exhibited in resistance to passive movements, may be 
associated with tlie most marked ataxia. 

When tabes dorsalis is fully developed, the |mtient can only stand 
securely^ even with liis eyes open, when the feet are wide apart, and 
the great effort to maintain equilibrium is evinced by the irregular 
movements of the tendons on the backs of the feet. The disorderly 
movements of the legs in walking also testify to the presence of in- 
courdination (see ataxic gait> p. 78). 

In Friedreich's disease the upper limbs may be affected at the same 
time as the lower, but in ordinary tabes their movements become 
disoiilerly at a later period of the disease. At first there is inability 
to execute delicate movements, such as writing ; the patient is also 
unable, when his eyes are closed, to touch a prescribed spot, such as 
the tip of his nose : when the ataxia of the hand is weU marked, the 
fingers fumble in buttoning and unbuttoning the clothes, an object is 
reached and grasped in a roundabout and uncertain fashion; and at 
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an advanced stage of the disease the patient may be totally unable to 
dress himself or to convey food to his mouth. 

Ataxia may occasionally affect the moBcles of the trunk. Thus, Dr, 
Gowers mentions a case of locomotor ataxia in which the patient 
** could sit steadily on a chair when bis eyes w*ere opeii^ hut if he closed 
them would at once fall off." 

In severe ataxia involuntaiy movements, sometimes indistinguish- 
able from tremor, may affect an outstretched Limb. This has been 
called static atiuda. 

Ineobrdination of movement, closely resembling that of locomotor 
ataxia, ocM^asionally occurs in diphtheria and as a sequela to the acute 
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specific fevers. It may also be observed in some cases of bj'stena; the 
patient may be unable to stand steadily when the eyes are closed, and 
all voluntary movements may exhibit a jerky unsteadiness. 

Ataxic Paraplegia. ^ — In this disease ataxia is combined with a 
spastic weakness of the lower limbs. The knee-jerk is exaggerated^ 
not lost, as in locomotor ataxia, and sensory disturbances are rarely 
presents 

Beeling Movements, in which the patient sways from side to side or 
from front to haek, occur in cerebellar disease, and cliieily when the 
middle lobe is involved. The gait in such cases is very like that due 
to alcoholic intoxication. The unsteadiness occasionally resembles that 
of locomotor ataxia, but, as a rule, the irregular jerky movements of 
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the legs are not present ; the staggBring is due rather to a swayiii|f 
of tb© wLoI© body than to disorderly movements of the lower limbs. 
This ** cei'ebellar atjixia " rarely involves the upper extremities. It ia 
often associated with vertigo, severe headache, and optic neuritis, and 
there may be indtwitioni^ of motor paralysis from pressure on the poos 
or medulla* Similar derangements of courdination occur in Meniere's 
disease, in combination with vertigo, noises in the ears and deafness 
on one side, Bometimes there is vomiting, but in uncomplicated cases 
marked headache, optic neuritis and paralysis of the limbs are absent. 
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DISOBDEES OF SENSATION, 

Bisorders of sensation may result from injury or disease of any 
portion of the sensory appanitus, wliether it be a peripheral end organ, 
as the eyoj or a tactile corpuscle ; a sensory nerve- fibre or a ganglionic 
nerve-centre. 

They compiise : (i.) An excess of the normal sensibility of a part, 
kyperwstJtesiaH {2.) A diminution or loss of the normal sensibility of 
a part, an^Mfhtma* The terms hfjpernhfesia and anaigema are some- 
times employed when excess or diminution of sensibility m limited to 
the application of painful stimuli. (3.) The pi'esence of pain in the 
absence of an external stimulus. (4.) The presence of abnormal sensa- 
tions, such as tingling, numlmess, crawling, itching, **pin8 and 
needles," feelings of cold or lieat. These may occur apart from any 
external stimulation, and are called paneathesitjt. (5.) Acceleration and 
retardation of sensory perception. 

In the present section attention will Ije given to the chief disordei:s 
of cutaneous and muscular sensations. 

The examination of the cutaneous sensibility is often attended with 
difficulty, and requires much patience on the part of the investigator. 
He has to rely on the intelligence, honesty and goodwill of the patient, 
and must be constantly on his guard against erroneous statementSt 
whether intentional or unintentional. The patient may complain of 
numbness in certain parts, which, when examined, appear to be 
normally sensitive, or he may be totally unaware that the sensibility of 
a part is increased or diminished until it is objectively tested. Again, 
when the loss is only partial, the boundaries of the affected part may 
vary with each examination, and it may require much skill and Judg- 
ment to strike an average. 

In applying the tests, the following rules should be observed i — 

1. The patient's eyes must be closed, 

2. Direct him to say " Yes " immediately he feels the skin touched, 
and let him then indicate the part touched. 
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3. Compare corresponding points on the two sides of the body. 

Tactile Sensibility may be tested by meane of the observer's finger, 
or by a Ught touch with a feather. 

The Sense of Locality is tested by asking the patient to indicate 
with closed eyes the part touched, and in health the error ia small. 
A more accurate teat is to bo found in the minimal distance at which 
two points touching the skin are recognised as two. This test may b© 
applied by means of a pair of compasses, or by an aesthesiometer, such 
as that devised by Sieveking. The distaince at which the points are 
recognised as separate varies in health according to the part of the 
body touched, lieing, for example, 1.5 mm. at the tip of the tongue, 
2.3 mm, at the tips of the fingers, and as much as 70 mm, on the upper 
arms and thighs. 

The power of discrimination varies, too, with the intelligenoe of the 
patient, and may be increased by practice, 

Tlie Sense of Pressure is tested by applying different weights to the 
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parts to be examined, which should be properly supported, in order to 
exclude the sense of muscular contraction. Also, it is desirable to 
interpose a disc of wood, or other n on con due ting substance, to exclude 
the sense of temperature. The maximum variation recognisable in 
health is about one-twentieth of the total pressure. 

Sensibility to Pain is best tested by pinching a fold of skin, or by 
pricking the skin with a pin or point of a quill pen. The faradic 
current is a delitaite method of comparing the sensitiveness of corre- 
sponding regions on the two sides, Faradic sensihility may be 
diminished when all other forms of cutaneous sensibility are normal. 
This i^ frequently observed in cases of sciatica ; it occurs also in cases 
— ^such as lead paralysis — ^where there is well-marked motor pamlyais. 

Tlie Rapidity of Sensory Conduction is determined by noting the 
interval between a prick and the signal given by the patient directly 
he feels it. In health the interval is much less than a second, but in 
locomotor ataxia there may be a long delay, even several seconds. 
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move a limb into certain prescribed positions j thus to touch the tip of 
the nose with his index finger^ to describe an imaginary circle with his 
great toe, or a limb Is firmly grasped by the observer, aod moved alKJut 
in various directions, the patient being asked to iodicate its position 
after it has been brought to rest. The muscular sense is often strik* 
ingly impaired in locomotor ataxia, also sometimes in hysteria and in 
cortical lesions. 

Modifications of Cutaneous and Muscular Sensations, with 

their Diagnostic Value.— Anffisthesia. —The detjree of anesthesia, 
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fllk 334.— OUtributtoji of the Cutaii»iiM Nerve* of tk^ Upper Umh {after UetUe), Se^ mpn 
cUvIoular ; ax, eJrcunitlex ; cmd, area attppUed by nerve of WrUbei^g and IntercoBtiO'himieral 
cp4 itnd epi, brauchns of tuuiiiculei-splral ; ewt, intertial cutaneous; d, mtiiCuluHeutaiieou* : 
mf, medijiii; ra, rnUial; re, ulnjtr. 

whether partial or complete, its variety^ whether limited to touch or 
pain, a^ord, as a rule, hut little help in the localisation of a leaion. 
Complete ansesthesia of a part is more common in hyatarical than in 
organic affections of the nei-vous system. In hysteria, too, the anaeB- 
thesia is often remarkable for the abruptness of its limitation and its 
want of correspoodence to the anatomical distribution of the eutaneotis 
nerves or spinal roote» ; thus it may affect one upper limb below the level 
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of a line drawn round the middle of the arm, or the whole of one side of 
the body, with the ejtception of the leg below the level of the patella. In 
eyringo-myelia-^a disease characterised by the association of muscular 
atrophy and antesthesia in the upper part of the body — the losa of 
cutaneous senBibility is mainly confined to pain and temperature ; oc€ja- 
sionaliy, however, tactile sensibility is also involved^ But in other 
diseases — as, for example, peripheral neuritis — the most fi'equent form 
of partial diminution of cutaneous sensibility is analgesiaj with pre- 
servation of the tactile sense. " Ansesthesia doloixisa," in which an 
anaesthetic part is the seat of violent pains, if not of functional origin, is 
usually limited to aifections of the posterior roots or peripheral nerves. 

The most important feature to be investigated is that of dutnhuiiofk 
When sensation is impaired over the lower half of the body and the 
lower limbs, the condition is called jmramtsthesta; when over the 
lateral half of the body, including half the face and the extremities, it 
is called henikwa^Me^ta. In other cases, aneesthesia is limited to the 
area of distribution of particular nerves, or it is distributed in limited 
bands or patches. 

FaransBBtlie&ia testiBes to a lesion of the spinal cord or of the cauda 
ecjuina; and is usually associated with pai-alysis of the lower limbs. 
The distribution and variety of the paralysis is then the best Indicatioa 
as to the nature and position of the lesion ; but the exact height on 
the limbs or body to which the anfesthesia extends furnisher a reliable 
guide to the upper level of the lefiion. 

HemianaBBtbesia. — Loss of sensation involving the whole of one side 
of the body points to a lesion in the opposite side of the brain. When 
the los^ of sensation is combined with impairment of the special senses, 
the lesion is situated in the opposite cerebral hemisphere, and most 
frequently at the hinder end of the internal CApsule. 

This condition of unilateral ansesthesia, affecting the special senses as 
well as the skin and mucous membrane as far as the middle line of 
the ix^dy, occurs also in extensive organic lesions of the cortex, but 
more commonly in hysteiia {functional lesion of the cortex). 

In hysterical bemiansesthesia, every form of cutaneous sensibility, 
as well as common sensation in the accessible mucous membi-anes, 
muscles, bones, and other deep structures, is more or less completely 
lost on the affected side, and even the muscular sense is often impaired 
or abolished. The special senses are likewise implicated ; the senses of 
taste and smell are generally lost on the affected side, while hearing on 
that side is only impaired, and the affection of sight consists of a 
i^estriction of the fields of vision for form, and especially for colour, 
affecting to some extent both eyes, but most markedly the eye on the 
aniesthetic side. 
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FlO. S3S,— Ubtrtbatlon of the CwtJinetJiif Nerves of the I^^wer Iiin)» (t^tr ffenhX A. Anterlur 
luifice— t, tnterlor cruTRl, middle and lattmal cutaneoua bnniches; a, victemtU ciitatiiwiiB; 
3, llJo-hypogaHtnc ; 4^ gviiito-cmral; 5, lUo-inKtiJ""il i 6. j^oitt-rior cutaneous and otlier 
brmnchei of amall ulatlc; 7, obtimtor; 8, ftreoter sfti>heiioiiB ; g, eitifniiil txtaturinr 
euUneoiiB; 10, luiucolo-cutAneoiu; 11, atiteriur tfldrd; 13, communleans tibblla. B. 
Posterior mrfftce— i^ poKteriur cataneoai: a, extern rI ctitftoecjuii ; 3^ obturator; 4, p«»Bterb>r 
cutAueoiift ^ith l^lAment» mf tibial eominunkatiiig:; 5, posterior cutaneout bm.nctiefl of 
peroneal; (j, hmi^ Kiipheiiima ; 7^ cuuimuuicuiia tlbloJis; 8, CAlemieaii of postirrior tlbM; 9, 
intemiU planUir; lo, external plaotnr. 

capsule, is found assoeiateti M-ith hemianopfiia instead of the Tisual 
defect just described as charactenstic of hysteria. 

Hexniaofestbesia without disturbance of smell or sight maj result 

from damage to the sensory tract between tlie pons and internal 

[capaole* HemiaDEBsthesia with normal senaibility of the face, or a 



4l6 EXAUTSATia^ OF THE KERTOrS SYSTEM, 

cvoflsed snaesiheflia in which the face is affected on one side and the 
timhs on the other side, occur in lesions of the pons and me«iulia. 
Slight impairment of ^nsation on one side is not uncommon in 
hemiplegia of the ordinary type, but as a rde it is transient ; whereas, 
when hemiansesthesia is distinct and permanent, there may be but 
little? motor weakness, and this usually affects the leg more than the 
arm. 

Limited Anjesthesia. — Examples: — i. The slight blunting of tactile 
sensibility at the extremity of a limb which is paralysed by disease of 
the cerebral cortex, 

2. Patches of anaesthesia along the course of nerves whose roots are 
damaged by spinal caries or by tumours of the cord. A knowledge of 
the functions of the spinal roots (see tables and plates) is then essential 
in order to determine the locality of the lesion. 

3, Areas of anaBsthesia in affections of the peripheral nerves. Mere 
it must be borne in mind tbat the conduction of sensory fibres in a 
mixed nerve is much less readily impaire<l than that of the motor 
fibres. Thus a lesion of the ulnar nerve may be unattended by any 
anaesthesia of the skin when the muscles supplied by it are more or less 
completely paralysed, or the muscles supplied by the fifth cranial nerve 
may be weak and wasted while the cutaneous sensibility of the face is 
unaffected, and yet post-mortem a tumour is found which compresses 
and flattens out apparently to an equal degree all the fibres of the 
ncr\^e. 

HTpersasttLBsia. — ^This may be widely distributed, or limited to 
certain spots. It may affect the skin, the organs of special sense, 
the muscles, or other deep structures* 

A gmieral hyperfestbesia of the surface of the body is a prominent 
feature of hydrophobia, and occurs also in hysteria. Hyperaesthesia of 
one side of the body is a rare phenomenon, and, apart from hysteria, 
is chiefly met with in disesise of the pons. 

Of local varieties of hyperiEsthesia, the naiTow band of over-sensitive 
skin at the upi^er level of spinal lesions is one of the most common. It 
is most marked in cancer of the vertebrae p but is also usually well 
developed in caries of the spine, and in the various forms of spinal 
meningitis. The position of this zone is readily ascertained by pinch- 
ing the skin along the sides of the trunk. It frequently encircles the 
body, extending forwards and a little downwards from one or more 
tender vertehi*al spines. When the spinal tenderness is not very 
obviouSj it may be brought out by passing a hot sponge down the 
spine, or by the application of the kathode of a galvanic battery. 
When the posterior I'oots of the cervical or lumbar enlargement ai^e 
implicated in a meningitis, bands of hyper^esthesia will be found oa 
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those parU of the surface which are supplied by the irritated ixwts. 
Thus increased sensitiveness along the outer side of the upper limbs 
from shoulder to thumb points to irritation of the fifth cervical root. 
Hypera^sthesia of the skin and muscles ia prominent in cases of 
neuritis ; and an accessible nerve- trunk like the ulnar may be swollen 
as well as tender to pressure. In alcoholic multiple neuritis the 
muscles are often extremely sensitive, great pain, for example, 
being caused by slightly squeezing the calves or fleshy parts of 
the arms. 

The pain of neuralgia is frequently accompanied by increase<l sen si* 
tiveness of the skin, more marked usually to tactile than to theniial 
impreBsions. The hypereesthesia is commonly most intense at certain 
spots ; these ** poijiU douloiirettx •* usually correispond to a superficial 
part of the nerve, to its divisions, or to its union with another nerve* 
trunk. 

Hyperffisthetic spots are also common in hysteria. Thus there may 
be tendernefis of the spine or of the infra-mammary or liypochoniiriac 
regions, or over eeHain areas of the thorax or abdomen. Of the latter, 
the most fi^quent and characteristic are the ovajuan regions, where 
tenderness may be superficial or deep. Pressure over the ovarian 
regions, or indeed sometimes over hypersesthetic spots in any part of 
the body, may cause great distress and give rise to fainting, to globus, 
or even to convuLsive attacks; hence these hyperiesthetic areas have 
been called "hysterogenic/^ The local tenderness of the dorsal spine 
in hysteria may he contrasted with that around the sides of the body 
in vertebral caries* 

ParaeBthesia. — Tliis term includes : — 

I. The presence of abnonnal sensations in the absence of any out- 
ward stimulus. Thus (a.) subjective tactile sensations, as formication, 
a feeling of creeping, as if ants were crawling over the skin ; itch* 
ing and the like. {k) Subjective painful sensations, such as 
stinging^ pricking, or smarting, (c.) Subjective sensations of heat 
and cold. 

Perversion of the cutaneous sensibility — that is^ the production by 
an external stimulus of a feeling difierentfrom that experienced in health. 
Thus a touch of the finger may give rise to pain, a prick to a burning 
sensation, the application of cold to a stinging sensation. Sometimes 
\ a single touch is felt as two, three, or even five points ; this is called 
polysestliesia. In other cases a patient is unable to tell what part is 
touched, and he may refer an impression on one side to a correspond- 
ing place on the opposite side of the body — then the condition is 
named alloclieiria. 

The above modifications of normal sensation may occur from disease 
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r^ a;uw...£«n ;r- p*/v, tc-A:!' zia^i* uji jL-'^iitiiu 'y. ▼ijca tats- «iSr«c' 

STf/.f^ '/? "A^*, *^j^.j k^.^i ;r. •.-js-lt r-ir.zr* v. -.H'^atj redcx aedocis* 
M A//r,*'i^. .Vsrl ri7 *xkzs.si*r- ',f r%-V:x i#:^wii£ »iji « ncdex or refefreii 
f^cra Te,i* * t^f^nl^r-^ liiLi*^ zo ib? zriL ct^zjaI Etfrre bau b een 
KU/wu V/ U*.'U/m ir/^^rr t// tt* "ilrAr Lr-rre. JEkfi'rr-rj piifu, soch as 
^Air* ir« tr>>; *A^v,t:*^. U^au tht^ eoo/r. ir. cce sh^^icr from picarisr, mre 
'/f m-i/^i JAV^f^^, suA iukyjnkux. H^re ftlso ilat be mezitiaiied tlie 
U^iA\^t\ uVitAtu^s^i t^tXhH "nflfex unbljopia" vbicb in rare eases 
fol^/vn imtftU/yn of th« £ftf. cn&Ial nerve bj & oiyayxi moUr toocb. 
Ti««; f/r«9M?rit ai^rtir>rj u, uf/wtgrnr, mAinlv deraied to tbe second gToup, 

B4fl» DiMTdan of Mnsdet. — Irriutian of & gentioit sarfaoe may 
#Miiii«f fcri s»iU-rtiUf/rt in the htrhTtglh of a nomud reflex movement, or it 
fijAy |«:ft/J t// t:\ttku ft^, t^nponiry or permanent, in the tone or nutrition 
//f mu*^\*fn, S«fl«x morements maj be produced in health either by 
nlimuUiii'fti of the hkin or a/scewsible mucous membranes, or by excita- 
tion fff terid'/riM, faN^riJvr, or fjerioKteum. The former are called fuper- 
Jirial, th* hitter <//vy> reflexe-. 

Th«» Sup6rflclAl Refl6X6S include the cutaneous and the cranial 
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raJeaeiL Tlie CEtaiieoiis reflexes consist of quick muscular contrac- 
tions, caused by tickling the skin with a feather or the finger, or by 
i^Cfatching or tapping it sharply, Tbe foUowing (tabulated after 
Gowers) may be readily obtained in health, especially in young chil- 
dren, and alterations of theii* natural vigour are often of great signi- 
ficance in disease : — 



Kame of 



Plantar. 

Gluteal. 
Cremasteric. 

Abdominal. 

SplgWtrio. 

Scapular. 



Modo of ExcltattoD. 



Stroldng sole of foot. 



Stroking akia of 
buttock. 

Stimuldtiou of skin 
at upper and in- 
ner part of tbigli. 

Stroking abdominal 
walls downwards 
from costal mar- 
gin to nipple-line. 

Stroking side of 
chest do TNTi wards 
from nipple. 

Irritation of inter- 
scapular region* 



Kttture of ReaulL 



MoTementB of toes ; 
of these and foot ; 
or of these and 
leg. 

Contraction of glu- 
tei. 

Retraction of tes- 
ticle. 

Contraction of up- 
per or of lower 
part of abdominal 
muscles. 

A dimpling of cor- 
re*!ponding side of 
epigastriuuL 

Contraction of sca- 
pular mujjcles and 
of portion of axil- 
lary fold. 



Level of Cord upnu 
which Eeflex iHspends. 



Second sacral nerve 
(lower part of lum- 
bar enlargement). 

Fourth and fifth lum- 
bar nerves. 

First and second lum- 
bar nerves. 

Eighth to twelfth 
dorsal nerves. 



Fourth to sixth or 
seventh dorsal 
nerves. 

Sixth cervical to se- 
cond dorsal nerve* 



Clinical Value, — In forming an opinion of the vigour or feebleness 
of the cutaneous reflexes, it should be borne in luind { i ) that they vary 
much in different normal individuals; (2) that they are usually more 
marked in children than in adults, and in women than in men ; (3) that 
it is often difficult to elicit the abdominal reflex when the holly is large 
and flaccid, and that the cremasteric reflex is often absent in elderly 
men; and (4) that occasionally repeated trials fail to protluee some of 
the reflexes, as the gluteal and scapular, even when there is no reason 
to suspect disease of the nei-vous system. 

Keeping in view these precautions, the following conclusions may be 
drawn : — 

The presejice in average strength of a cutaneous reflex indicates 
that the reflex arc upon which it depends is intact and probably 
healthy. 

Exaggeration of a cutaneous reflex suggests either that some part 
of the arc is irritated or that it is separated from the control of a higher 
centre. Thus the reflexes are increased when the grey matter is un- 
duly stimulated, as in tetanus and stryohnine poisoning, or in conse- 
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queoce of iiiitation of the posterior and anterior roots (the afferent and 
efferent portions of the reflex arc respectively), as in cases of pachymeain- 
gitis. Commonly^ too, thej are exaD^gerated when there is disease of 
the cord above their level ; sometimefi there is an initial inhibition of 
reflexes, which sobsequently are found to be increased. A lasting 
diminution or absence of cutaneous reflexes below the level of the ori- 
ginal lesion is usually attributed to downward extenBion of the diseased 
in the coixij but Bastian holds that a complete transverse myelitis, say 
of the cervical region, will of itself sometimes cause abolition instead of 
ejtaggeration of the reflexes at a lower level 

Diminution or alisetK^e of a cutaneous reflex points to a defect at 
some part of the reflex arc.^ Thus, in infantile paralysis aflFectin^i 
one of the lower limbs^ the cremasteric i^eflex may be lost w4iile the 
plantar is retained, because the upper but not the lower part of the 
lumbar enlargement is diseased. In dorsal myelitis the condition 
of the reflexes often a fiord s valuable information as to the seat of 
disease; thus, if the epigastric redex is normal and the abdominal 
absent^ we may assume that the oord is afifected between the sixth and 
tenth doirsal nerves. As a rule, in myelitis, and also in locomotor ataxia, 
the degree of enfeeblement of the reflexes varies with that of tactile 
sensibility, although sometimes it will be fotuid that the reflexes are 
lost above the line of ansesthesia. In disseminated sclerosis loss of the 
abdominal reflexes is sometimes a valuable indication that the grey 
matter of the cord has become involved. In hemiplegia of organic 
origin the superficial reflexes are usually enfeebled or lost on the para- 
lysed side, but in hysterical hemiplegia they are generally nonjial, 
with the exception of the plantar reflex, which is frequently lost. Loss 
of the plantar reflex is also a characteristic feature of damage to the 
Cauda equina, 

Tlie chief cmnial reflexes are i — 

1. The closure of the eyelids caused by irritation of the conjunctivae, 

2. The contraction of the pupil to light, or its dilation by irritation 
of the skin of the neck. 

3. Spasm of the facial muscles by imtation of the fifth nerve. 

4. Sneezing and lacrimation by irritation of the nasal mucous 
membi'ane, 

5. The contraction of the palate by irritation of the fauces. 
llie palate reflex is enfeebled or lost in hysteria, also in bulbttr^ 

paralysis. 

The pupil raflexes are considered under the examination of the 
eye. 

^ Diminution oF a vaft^x is shown not only by lU W8«lpSiBli and by the diflicdilty 
in obtaining it, but aim by the slowness of the movetD«llt» 
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The Deep Reflexes-— Th© Knee-Jerk or PateUar TendoE Eeflex is 

the forwarii jerk of the foot and leg^ which is produced liy tapping the 
ligameiitum patellf© with the tips of the fingers, the* inner bordei- of 
the hand, a percussion hammerp or the edge of the ear- piece of the 
stethoscope. If a doubtful result is obtained, the knee should he kid 
bam. Tire jerk is caused by sudden contraction of the quadriceps, and 
it is essential that this muscle should be stretched to a certain extent. 
This is usually obtained by crossing the leg to be tested over the 
other ; the knee of the supixirting leg being at a right angle. Another 



Fro. a3&— Method ttf obtaining Uie Knee -jerk. 



convenient posture is to get the patient to sit on the edge of a table, 
or, if a child, on the edge of a chair. 

In stout persons who cannot cross one knee over the other except in 
a stiff fashion, the opei-ator may support the limb to be examined by 
passing his hand beneath the patient's thigh and grasping the opposite 
knee. Home patients appear to have grejit difficulty in keeping the kne© 
loose J in such cases the muscular tension may often he overcome by 
getting the patient to hold up his head, open his mouth, or put out his 
tongue ; and it is also helpful for him to interlock the bent fingers 
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of each band^ and to pull stronglj while the ligamenttmi patelliB 
ia being Btnick (see Fig. 236). When the patient is confined to 
bed, the knee should be slightly fleiced and the thigh supported just 
above it. It is also frequently useful to push down the patella with 
one hand, while the patellar tendon is struck with the other. 

In health J the facility with which the knee-jerk may be obtained 
varies in different persons, but to a less extent than the cntaneous 
reflexes* It is comnjonly more sluggish in the child than in the adult, 
but is more active in infancy, and is readily obtained at birth. It is 
often difficult to elicit in elderly persons. 

Ijcagtjeration 0/ the knee -Jerk occurs: (i.) In phthisis and other 
exhausting or febrile diseases. (2.) In hysteria and in chronic rheu- 
matism. {3.) In tetanus and in poisoning by strychnine. (4.) It is a 
marked feature of all forms of spaetic paralysis ; thus, in hemiplegia 
the knee-jerk is increased on the paraljrsed side, and ofteD^ too, 
on the other side ; in lateral sclerosis, whether primary or as a part 
of disseminated sclerosiFj or of amyotrophic lateral sclerosis. In the 
last- mentioned diseiise exaggeration of the reflex is found in association 
with moACQlar atix>phy. Occasionally muscular spasm is so extrema 
that the knee phenomenoo cannot be properly elicited ; this is sometimes 
the case in the spastic hemiplegias of infancy. (5.) It is not uncom- 
mon in the early stage of peripheral neuritis. 

Enfeehhment or ahmnve of the knee-jerk occurs whenever any portion 
of the reflex arc is interrupted, thus : — 

(i*) In locomotor ataxia, of which disease it is an early and important 
sign. (2.) In atrophic paralyses, whether of spinal or neural origin, 
as infantile paralysis, alcoholic neuiitis; often, too, in diabetes and 
diphtheria. In descending myelitis it sometimes constitutes a valu- 
able premonitory symptom of approaching bladder disturbance, for if 
it be noticed that the muscles on the front of the thigh are getting 
weak and wastetl, and that the knee-jerk is lost, it is highly probable 
that paralytic incontinence of urine will soon appear. (3.) In pseudo- 
hypertrophic paralysis. (4.) In some eases of cerebellar tumour, pro- 
bably when one of the lateral lobes is affected. (5.) During and for 
a short time after the convulsive stage of an epileptic attack; also 
in coma from any cause. 

When the knee-jerk is absent, a slight hollow over the patellar 
tendon may often be observed ; the percussing fingers do not feel that 
sense of resietance which is always experienced when the knee-jerk is 
present, and which is a valuable sign in cases where, from obes^ity or 
other causes^ there is little or no movement of the leg ; we feel con- 
vinced from the sense of resistance that the reflex exists, but are 
unable to demonstrate its presence, and that our opinion is correct ia 
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often proved by the fact that a satisfactory knee-jerk is obtained on 
the next examinatioTi. 

Wrist amd Elbow Jerke, — A tap with the edge of a stethoscope 
over the lower end of the i^diiis produces flexion of the elbow in many 
healthy pei-sone. The movement is usually diie to contraction of the 
supinator longus, but if the reflex is exaggerated the other flexors of 
the elbow are brought into action. Flexion of the fingei-a may also 
occur, but as a rule this movement is better produced by tapping over 
the fi-ont of the wrist 

Contraction of the triceps is caused by tapping over its tendon just 
above the olecranon, and sometimes by tapping over the lower end of 
the ulna* 

These reflexes at the wrist and elbow are due to stimulation of 
afferent nerve fibres in connection usually with tendons, but some- 
times with fasciae or periosteum. In the latter case they are called 
periosteal or fascial reactionB. Sometimes it is difficvdt to say whether 
a movement is due to tapping over periosteum or over tendon. For 
example, a tap over the lower end of the radius ajfects in some cases 
the periosteum, in others the tendons passing over it. In the former 
cjise flexion of the elbow is commoner than flexion of the wrist or 
fingers, but in the latter the reverse holda 

The reflexes referred to have a like pathology to that of the knee- 
jerk; thus, they are increased in cases of spastic paralysis, ejj.^ in 
hemiplegia and in lateral sclerosis ; they are diminished or abolished 
in cases of atrophic paralysis, e.f/., in peripheral neuritis* Cuiiously 
enough, howeve*', the wrist -jerk is exaggerated in many cases of wrist- 
drop from lead jioisoning. But it must be noted that the intensity of 
the reflex movements obtained at the wrist and elbow vary in health 
ranch more than the intensity of the knee- jerk; thus in many per- 
sons the wrist-jerk is completely absent, while in others it is present 
in great excess. 

Occasionally their diagnostic value is great For example, a patient 
suffers from paresis, in association with some slight sensory disturb- 
ance, of the distal fiortion of one upper limb. The condition may be 
due to peripheral neuritis, or to a lesion in the cortical centre for the 
arm. Now in such a case, exaggeration of the wrist and elbow jerks 
as compared with the other arm would be strong evidence in favour 
of a cortical lesion, while their absence would point to periphei-al 
neuritis. 

Pre^*atttkm. — IrritabOity of muscular tissue, as sho^vn by a marked 
contraction produced by tapping over the belly of a muscle, must be 
carefully distinguished from exaggeration of the deep reflexes. The 
pathological significance of the former condition is not clearly made 




r 



424 EXAMINATION OF THE NERVOUS SYSTEM. 

out Sometimes it ii> present when the deep reflexes are in excess* 
in advanced plithi&is ; in other case^ muscular irritability is assodated 
withi I06S of the deep reflexes^ thtis in locomotor ataxia, tapping over 
the quadnceps femorii^ may cause itfi vigorous contraction in onses 
where the knee-jerk Ls entirely absent In all probability the condi- 
tioD referred to is more commonly met with in cases of atrophic than 
of spi^tic paralysis. 

Ankle Glomui or Toot Gloniis is usually found in association with 
marked exaggeration of the knee- Jerk ; it i« but rarely present in 
liealth, and then only in a modified form, thus tapping on the tendo 
AchilHs may cause contraction of the calf muscles, together with 
sudden extension of the ankle. 

To elicit ankle clonus, the knee should be slightly flexed ; the fore 
part of the foot is then lightly grasped and suddenly and forably 
pressed upwards towards the tibia. Immediately the calf muscles oofn- 
tract and depress the foot ; the muscles now relax, and the pressure of 
the hand being continued, the foot is once more dorsally flexed, when 
the calf muscles again contract and extend the foot a second time, and 
the clonic series of spasmodic contractions continues so long as the 
tension of the tendo AchUlis is maintained. The movements are 
uniform, and occur from six to nine times every second. 

Ankle clonus may be produced by any of the conditions which lead 
to increase of the knee-jerk. Occasionally, as in some c^-ises of dis- 
seminated sclerosis, it may be developed when the patellar reflex is 
not in excess J or even when this is absent, but a converse condition is 
more frequent ; and in children, even when the knee-jerk is greatly 
increased, it is rare to obtain ankle clonus. 

Both ankle clonus and exaggerated tendon reactions may be found 
in typhoid and other febrile disorders. 

A loose kind of ankle clonus, consisting of a few imperfect move- 
ments, and differing from the typical clonus met with in spastic 
paralysis^ may often be developed in cases of hysteria and neuras- 
thenia, but it is commoner to And irritaVde knee-jerks and no 
ankle clonus. Occasionally well-marked aukle clonus is obtained in 
hysteria. 

Toe CJlonus.— When there is increased tension of the foot muscles, 
sudden passive extension of the flrst phalanx of the great toe may 
produce rhythmical flexion of the toe by the contractions of the 
abductor and flexor brevis. 

Wrist donui. — Pressing the hand backwards into a hyper-extended 
position will, in certain conditions, as the late rigidity of hemiplegia, 
excite movements like those of ankle clonus. 

Spinal EpUepsy is u term applied by Brown-Bdquard to paroxyBXQB 
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of violent tremoi's which ftometiines affect the lower limbs in cases of 
sp&Miaodic pamlysiiS, Tlie clonic spasms mny often be arrested by 
grasping the toes of one foot and bringing them suddenly and forcibly 
into plantar flexion. 

Paradoxical Contraction is a name which was given by Weatphal to 
a slow tonic coiitmction occurring in a muscle when suddenly relaxed 
or shortened. This phenomenon is best seen in the tibialis anticue, 
which» under cert>ain ill-iiHcertained circumstances, contracts when 
the foot is grasped and dorsally flexed ; the tendon of the muscle 
stands out, and the foot may remain stiffly flexed for some minutes. 
This anomalous reaction has been oliserved in the early stage of loco- 
motor atfixia and in some other nervous affections, but appears to have 
no aftrnity with exaltation of the ileep reflexes. 

Altepations in the Strength, Tone, or Nutrition of Mus- 
cles of Reflex Origin. — Tiansient paralysis sometimes appears to 
lie due to peripberal irritation, E^^umples : — Inability to pass ui-ine 
after an operation on the anus, such as the removal of piles or the 
division of a fistula ; transient weakness of one arm after opening the 
chest for empyema ; transient ptosis, which very rarely follows irrita- 
tion of the fifth nerve, as from extraction of a tooth. 

MuBCTilar Spasm. ^The spasmodic condition of the muscles in cases 
of spastic paralysis probably largely depends on external stimulation 
of the sensory nerves j and the author believes that, very rarely, intense 
spasm of the legs may be started by peripheral irritation, and may 
become a permanent condition apart from any evidence of paralysis or 
other indication of disease of the nervous system. Of examples of 
spasm affecting the involuntaty muscles may be mentioned intestinal 
coMc from irritation of the mucous membrane of the bowel, and attacks 
of asthma following iiTitation of the nttsal mucous membrane* General 
convulsions, too, are frequently induced in young children by peripheral 
irritatiot], as by tlie presence of a worm in the intestines. 

Muscular Wasting, — ^This, as already pointed out, frequently super- 
venes on injury or disease of a joint, and there is some evidence in 
favour of its being a reflex phenomenon. 

LANGUAGE AM) ITS DISOEDEES. 



Communication between human beings by means of language is 
effected by an outgoing and an ingoing mechanism, with their con- 
necting links. 

The Outgoing Mechanism is constituted by cortical centres, the cells 
of wbicii are connected by nerve-fibres with similar groups of cells or 
nuclei in the medulla or spinal cord, whence nerve-fibres proceed to 
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supply the musclefl used in articulation, vocalisation, writing, ajid 

various gestures. 

The Ingomg Mecliaiiism, constituted by the eye and ear, and in the 
blind by the sense of touch, together with their sensory paths and 
centres, is made use of when we try to comprehend the language of 
another by listening to his utterancee, by reading his wilting, or by 
watching his gesttires. 

LHsorders of language, therefore, may be classed into motor and 
sensory varieties. Thus, jti£t as a limb may be paralysed either as 
regards motion or sensation, so speech may be affected by a motor or 
ft sensory paralysis. 

Vocal Speech is composed of two elements, phonation and articula- 
tion. Pkfmafkm is produced in the larynx, and its defects are referred 
to in the section on the larynx. Arfirulation is produced in the cavity 
of the mouth by the muscles of the lips, tongue and palate, and tfaese^ 
just like the muscles of a limb, may be affected by spasm, tremor, in- 
coiirdi nation, or paralysis : and it is of great importance to recognise 
that the movements concerned in articulate speech are dependent^ jaat 
as much as those of a limb, on a motor mechanism composed of cere- 
bral centre, conducting path, nuclei of ongin in the medulla and 
cord, motor nerves and muscles, and that the spasm, tremor, ineo- 
tirdination or pamlysis which may affect alike speech or a limb are 
prcwluced by damage to some part or part^ of the motor mechanism. 
A thorough comprehension of this fact will alone give tlie student iin 
adequate conception of impaired speech processes, especially of those 
that result from damage to the higher or cei*ebral mechanism. 

Disorders of the Outgoings Mechanism— Articulate Speech, 

' — StaMmering or stuttering i:^ a spasmodic disorder of speech, which 
cbieily and meet commonly affects the muscles of articulation, but may 
involve those of the glottis, or even those of respiration. The check in 
enunciation usually manifests itself in the pronunciation of the ejcplodve 
consonants^ i», p, d, i, hard g, and A*, but may occur duiing the production 
of other consonants, and even of vowel sounds, and, in exceptional 
crises, the sufferer stammers while whispering or singing. The check 
is followed by a painful pause, during or after which the sound at 
which the hitch occurs is rapidly repeated, until the complete word is 
uttered. Sometimes the patient is quite unintelligible. There is a 
tendency for other groups of nuisclea to become involved, so that in 
severe cases tlie mouth may remain open, while the muscles of expres- 
sion are convulsed, the glottis is contracted, respiration is arrested and 
violent spasms affect the limbs and trunk. 

The defect usually appears between the age of four years and puberty, 
hut it may come on at any age. Sometimes it follows febrile or fiinc- 
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tional nervous disorders ; sometimes it is the result merely of tempo- 
rary debility. 

Aphthon^a h a term applied to temporary spasms affecting the 
muAcles supplied by the hypoglossal nerres, the spasms being brought 
on by any attempt to speak. 

The difficulty of speech in chorea also depends on spasmodic move- 
ments of the tongue and mouth, and cornet imes also on spasm of the 
respiratory and laryntijeal myscles. Thus a sudden, deepj or jerky 
inspiration will often cut oil the last syllable of a word ; words are 
uttered too quickly, or with a drawl or hesitation. 

Tremor of the muscles of articulation is seen in general paralysis of 
the insane, in meningitis, in disseminated sclerosis^ and in delirium 
tremens. 

Scamiing, Staccato, Syllabic SpeedL— This is chamcteristic of dis- 
seminated sclerosis. In a typical case a pause occurs after each 
syllable, the syllables are slowly evolved and are unduly accented. 
The patient appears to speak with effort., and tremor of the lips and 
tongue is often present. A somewhat similar defect may accompany 
hjcomotor ataxia. 

Slurred or Clipped Speech occurs in general paralysis of the insane. 
Words are slurred over and uncompleted, or "clipped;" there is 
tremor, and often a peculiar pouting of the upper lip, which seems to 
1^ stiff and as if glued to the lower Hpj while the effort to articulate 
brings into prominence the want of control over the lower facial 
muscles. 

Other Defects in Articulation, comprised under the terms anarthria 
or dysarthria, are most pix>minent in affections of the medulla and 
lower part of the pons. The tongue usually suffers first, and hence 
/, r, 71, /j are imperfectly pronounced ; when the lips l>ecome paralysed, 
the letters o, j>, h^ m^ are indistinct ; pmralysis of the palate gives 
a nasal quality to the voice, p and t, for example, being sounded 
like m and v. Finally, in some cases of bulbar paralysis^ there is 
total inability to articulate a single word, a condition called alalia ; 
then, too, the power of swallowing is lost, and saliva cannot be I'etained 
in the mouth. Paralalia is sometimes used to expi'ess an inability to 
pronounce words correctly ; thus, in ordinary hemiplegia or in paraiyats 
of the facial nerve, the utterance is often thick, and difficulties of 
articulation may also be present in abnormalities affecting the larynx, 
nose, palate, teeth, or lips. 

The defects of speech alluded to alx)ve depend for the most part on 
imperfect action of the muscles of articulation, due either to disease of 
the muscles, their nerves, or nuclei of origin. But under the name 
Aphasia we refer to disorders of speech which result fix>m lesions of 
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the cerebral beniispheres, and which are due either — (i) to paralysis 
of the special movements of ariicuUtion, or of the special moyements 
of the hand used in writing; or (2) to paralysis of the receptive 
sensoiy centres. The former class constitutea motor aphasia, the latter 
sensor)' aphasia. There are also mixed cases, which form a class of 
combined motor and sensor j aphakias, 

BtOtOP Aphasia. — in complete motor aphasia there is inability to 



FM. 137.— TIm Oo-onllliAtttl CortloAl MeeKaiiLftin for Speech l^roceaae«. (Apfr Vming anfl i 
Itoni Iha flje Aod ear oentrtpBtal Abrea (c und n) oiceLid io t«niilttii.te bi the atigular j 
(T)aiid flnt t«mpiiro-aph«iioidal Li>nvoliitioni (aJ respectively » bat in reality then flbret are 
dlnectUr ootiaected wiUi a much lair^ger lu^ea r^f tbe cortex tlmn li here ItuUcated. In uldltloa 
to these, flbrei of muscular senile (t, ir', aod *"), iudlcated by dotted lines, ascend hpom the 
musolei of articulation, from those uf the hand and frtim th^^se of the eyeball tr» reaeli the 
oortei:. The centres i)f vocal and written expression are rtipretented! at R and W. ami these 
are citunecti^d by means of eenlrlf u^ul nbreg, m and m', with the Tocal npparatoB and hatut 
reapectlyely. {*Wphmin," by Ros«.) 



speak, called aphemia, to write, agraphia, and there may be loss of 
power to express thoughts by signs or pantomime^ amimia. Tlie 
essential peculiarity is the lam of mluidanj spf*mh^ the patient, while 
understanding everything that is said to him, and while i-etaining 
more or less his previous powers of understanding written words, is 
completely incapable of repeating a single word spoken to him. But, 
although speec/deH^, he is not always tmrdleas — that is^ he often articulates 
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certain words, which are usually the same for the same patient, and have 
therefore been called ^* recurrimj ntlerances ;'' they are commoixly either 
the woixis actually spoken, or tliose about to be spoken, when the damage 
to the brain occurred. Thus tlie recurring uttei-ance of a woman 
who was taken ill in a cab after telling the cabman to drive her to 
Mrs, Waters was ''Misses" (Gowers); that of a librarian was '* List 
complete'* (Russell) ; that of a girl attacked when riding on a donkey, 
" Gee, gee " (H. Jackson). 

Words or phrases of this kind must be regarded as of an inter- 
jectional or emotional character rather than as expressions of an 
intellectual state. 

It is also to be observed that the patient may be aware of his eixors 
in speaking, that what utterance he has is usually clear and distinct, and 
that in singing he may be able to utter every word of a song although 
unable to speak it. Every gradation may be met with between the 
most severe degree of aphemia, in which the patient replies to questions 
by grunting noises or meaningleBS syllables, ^ — being practieally wordless 
as well as speechless, — and very slight defects, where the pai-alysis of 
speech ia only indicated by a hesitating slow uttei'ance or by alight 
mistakes in the use of livords. Tlie chief varieties of aphemia are 
mpresented in the following table, taken from Dr. Ross's book on 
" Aphasia " : — 

APHEMIA, 



The f^umlUM of Spoken 

Speech. 


Viirietlei, 


tit dig. 


anddeff. 


irddiig. 


4tlideff. 


sthdei. 


1. Spontaneous voral 

speech in een- 
tences. 

2. Repetition of 

words* and read- ■■ 
ing aloud. ) 

3. A few intelligent j 

replies lo que?*- ( 
tionB in single ( 
words. 1 

4. Occasional and re- \ 

cnning utter- f 
ances of no^ 
speech valne. ) 

5. Granting sounds' 
and sjUabic ut- 
terances, not " 
forming any 
word, J 


Impaired. 
Retained, 

Retained. 
Retained. 

Retained. 


Lost. 
Retained. 

Retained. 
ReialEied. 

Retained. 


Lost. 
Lost. 

Retained. 
Retained. 

Retained. 


Lost. 
Lost. 

Lost 
Retained 

Retained. 


Lost 

Loot 

Lost 
Lost 

Impaired 
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po^tmorpmri qfike Mrd leftfiwUtd c mm o imH m, Imi it mmj depend <m 
m Uatm in tte cc Mtnii otmle aadfltiying thi« eonvoliitiaD, iHtthaaf^ if 
tba nolor path ia iiiTolved aotne liiitiiffn belcMr the caortai, the defei 
of gpe g eh k tAoalefit ttod soon meoweted from. It nnrt bo temm 
Imod, toOf tiuH moat ronrw of ordinAry, fight«ided ]iemi{ilegift» doe to 
doao^ (o file pooterior liolf of the interna] capeole, ore ocoomponif 
hf m Umpomry motor apfaajm. 

It is probable that the centre for writing oocopies the poi^orior port 1 
of tiie $0O(md left frontal oonToliition. 

Thore ore aUo many degrees of motor agr&phi». Hie poiienty if his { 
hood is not paralysed, may be able to copy words or sign his nomn 
when he has lost the power of expressing his thoughts in writings but 
ewetk when the dissbilit j is sUght the spontaneous writing of siafile 
aenteneea presents egregious blunders in spelUng and dictum. Baldly 
ognf^hia mt^y exist without aphemia. 

MOTOR AaEAFHU- 



Iht FwmlUc* of Written 
Speech. 


¥siletl«. 


iald« 


mddcc. 


JidSsg. 


1 — 


stiidsr 


t. Bpontaneons writ- } 
ing in sentences. ( 

2. Writing to dieta- 1 

tion and copying 
sentences. ) 

3. Writing and copy* J 

ing imperfectly f 
a few singlei!' 
words. ) 

4. Writing letters of ( 

the alpbabet. ' 
5* Copying geometri- 
es fignresL { 


Impaired. 
Retained. 

Retained. 

Retained. 

Retained. 


Retained. 

Retained. 

Retained. 

Retained. 


Lost. 
Lost. 

Retained. 

Retained. 
Retained* 


Lost 
Lost. 

LoeL 

Retained. 
Retained. 


LoBL 
Lost. 

LosL 

LosL 
Impaired. 



Disorders of the logoingr Mechanism. 

1. Damage to the Ingoing Current— Deaf-mutism, in which 

a person caniiut s[^>eak bec^iuEe he cannot bear^ is an example of damage 
to the ingoing current along the auditory nerve. Thus a child bom 
deaf never learns to talk, and if a child under seven years loses its 
hearing in oonsequencse of dieeaise— as from a lesion of the labyrinth 
— its speech gradually deteriorates, and it may become completely 
dumb. 

2. Damage to Sensory Centres— Sensopy Aphasia.— The 
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simplest varieties, though rare, are afforded by unconiplicatefi cases of 
word -blindness and of word- deafness. 

Word-BlindneBS. — A patient sufiFering from thia disorder is unable 
to read printed or written words, and in some cases he cannot recsognise 
a single letter. He sees the letters and ivords, and may read aloud, 
after making elaborate preparations, but there U no corres[iondence 
between the actual and the spoken words. He may, however, be able 
to recognise portraits and simple geometricarl figures, to tell tbe time 
by a watch correctly, and often be correctly names all objects pre* 
sen ted to him. His power of writing, if not entirety lost, Is usually 
iimited to short words, written either epontaneously or to dictation, 
and be often writes better when his eyes are closed than when tbey 
are open. 

In an example of pure word- blindness there is no defect in apoken 
speech, the patient can repeat correctly all words uttered in his hear- 
ing, he also understands all that ig said to bim, and answers questions 
correctly. 

In association with word -blindness there is almost invariably some 
degree of right bilateral hemianopsia. Tbe lesion most commonly 
implicates the lower and hinder part of the left panetal lolje (in- 
cluding the angular gjmis), together with the adjacent portion of the 
occipitJil lobe. 

Word -Deafness.— In uncomplicated cases of word -deafness the patient 
can speak, and, if an edumted pei-son, may be able to read intelligibly ; 
he hears sounds as well as before his seizure, but he fails to understand 
spoken language. An uttered request to close his eyes or to hold out 
bis hand, when unaccompanied by expressive gesture, is not attended 
to : be bears that some one is speaking, but the words do not revive 
corresjiondiog ideas. Objects presented to him are also named in- 
correct ly (this is called tlie apliasia of recollection). There is also 
inability to write from dictation, and in some cases to repeat words. 
Strangely enough, sometimes a complicated sentence is better under- 
stood than a simple one. 

Exiimples of pure wuixi -deafness are rare, for language being first 
developed in connection with the auditory mechanism, any damage to 
the auditory speech -centre (the first and second temporo-sphenoidal 
convolutions) is likely to interfere with the other departments of 
speech. Thus, not only is some degree of word blindness usuaDy 
present, but motor si>eech processes are also affected ; to these dis* 
orders, in c>ases of sensory aphasia, the term paraphasia was applied 
by Kussmaul. A slight degree of paraph nsiii may be temporarily 
evinced by a nervous or an exhausted person, as when on meeting a friend 
he calls him by a wrong name. A worse degree is observed in cases 
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u all ofcjoeU af« ffMin<1 wnm^j, sb i 

iiblicli am <aiM hf tfe ihm atti«; Ihm m patkat n^v tlia 

4if 0E. EoH, vIm» imrms to Ua aHacic tei ben a Iwa^ dtia 

cgflad kb fifigOTp or n j oibcr €ib|aet pv«MBtod to ] 

1a tlie iPOfst vaneljr of fianpiiMia, i|»ewfc ii Bere 

aad yi# aoiidiiion m cdBad gfttiffirt a^Mia. Sock an 

foiiqftioiiy O60Ofn&^ dtoer lo 'fffltiigft"p*' wiili wora ^'*i'"r*f 

(laafneai, ia ooulj alwmjii awociattd with kem^fegia, and 

iMtiaf aneb iMffkad moldr defeela ati& lo ba i^g M d ad ai 

of a wdmi nolor and aamory afilkaaia. In moBorf a|iliaai 

la HTJtiiig oomapoiidiiig to tiujae made in speaking af« alao freqinnt^ J 

and are claiMod under the term '' parapapMa.'' The pataeni 

wrong wordsy nudna man in f^lUog simple words, ie perluipa i 

to complete a lentenoe in writing and if severeljr affected he 

form a tdngle intelligible word. 

Disorders of the €011110611x19 Links. — ^Tlie oordcal centi«B for 
apeech are aMomed to be heaithj, but tbe fibres connecting them are 
dueaaed. — Varbal ^**"*^*, or the Aphaoa of EecoUection, tbe third 
iiDple Tarietj of sensorj aphaaia, is alwajs present to i^me extent in 
caaea of word blindnesH or word deafneaa, bat may exist alone. 

In tbts condition there is a lo&< of memory for words. Most person* 1 
bave experienced n iilight degree of tbis in te^nporarily forgetting thel 
name of a friend, or of some familiar object ; in worse cases there is an 
iniibility to name most of the objects by which the patient is anr- 
rounded, although^ if the name of an object is written down or uttered 
in hilt hearing, he immediately aasociates the name with the particular 1 
object in question. 

tt will be gathered from the above necessarily brief account of 
aphanin : — 

(i,) That cases of sensory aphasia usually present a combination of 
the three simple varieties in varj'ing proportions — pure examples of 
word bliiidnens, or of word deafness or verbal amnesia being rare. 

(2.) That some motor disorder of speech is of necessity associated 
with every sensory disorder. 

ft is therefore essential, in the investigation of any form of aphasia, 
to fii-st asceztain whether it is the motor or tlie sensory nervous 
ni*5C'hjmiHm of Mpeech that is ckiejfr/ affected ; and if the aphasia is 
mainly fienworyj to determine to which variety it miiinJy belongSj 
ignoring for the time any peculiarity in motor disorder. To this end 
the following tests iiiny be employed: — 

I* Ahk the* ^latient to perform some simple action, such as *^Kold 
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out your band/' "Cloee your eyes,** being careful not to convey in- 
formation by faciiil expression or gesture. If he does not carry out 
the request, and if he does not appear to understand any simple 
queetiony he has word deafness. It is also useful to nsk him some 
ridiculous question, such as ** Are you a hundred years old 1 " If the 
question is not emphatically denied by speech or gesture {the patient 
giving evidence that he hears ordinary sounds), we may be quite yure 
that he is word deaf, and that there is disease of the iirst temporal 
convolution, or imraediatelj beneath it 

2. If word deafness is excluded, try him with similar requests in 
writing; ascertain, also, whether he can read short words. Before, 
however, deciding that the patient is unable to understand written 
language it is desirable to write down the name of some simple object, 
such as pen or ket/, and then bring before him several objects, including 
those written, and see whether he is able to associate the written 
name with the acttial object. If he cannot do this, and if it be also 
found that there is hemianopsia, the patient is suffering from won! 
blindness. 

3, The presence of motor aphasia is established by finding that the 
patient, while giving prompt obedience to written or spoken request, is 
unable to give pertinent replies to questions, and generally also to 
repeat words uttered in his hairing, or presented to him in writing. 



BISOEBERS OP VISION, INCLUBDfG CHANGES IN THE EX- 
TERNAL APPEAEANOE AND MOVEMENTS OF THE EYE. 

In addition to a desciiption of tlisorders of ™ion, which depend 
upon disease of the nervous system, it is convenient to include a brief 
summary of other morbid conditions of the eye, in so far at least as 
they form part of or are caused by general diseases. Both classes may 
be grouped together and considered in the following order : — 

1* Affections of the Conjunctiva, 
a. Affections of the Cornea and Iris. 
Disorders of Muscular Action. 

(i.) Of Internal Muscles. 

(2,) Of External Muscles. 

4. Amblyopia and FQuctional Disordei^ of Sight. 

5. Changes detected by means of the Ophthalmoscope. 

Affections of the Coiy unctiva.— the chief changes to be noticed 
are yellowness, redema, signs of congestion or inflammation, subcon- 
junctival hfiemorrhage. 

2 B 
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TellowneBA, — Vellcmniess of the conjunctiva is one of the earliei^t and moBbJ 
coii^Uint higtis of janmlicv. Care niiiat be tjiken tu (lii^tingiiish it from thib 
yellowish appe^imnc^ due to other causes ; tliiifl the conjunctiva often appear* 
yeHow in iiernicioiis anieniia, owing to tlie whining through of theeuljconjunc- 
tival fat. A yellowish discoloration, with unlai-geruent of the conjimctival 
veasels, ia common in chranic alcoholism and in other ca&es when venou* 
congestion is luxisejil. The browniih dif^colonition caused by long-con tinned 
application of nitrate of t^ilvei nmy here be mentioned. 

<Sdama. — Slight oedema of tl»e conjuuctiva causes the watery and glisten* 
ing eye which ia fi'etjuently obaened in Bright's disease. When a*dema m^ 
very gvea,% it coniititutes rfumonL't. This in noticed in purtdent ophtlialmim'"' 
and acconi[«inieg severe iuHaiuniation of surrounding parts. 

Congestion. — A|jart from local couditioiis, congestion of the conjunctiva 
may occiu- in several general diseases, of wliich may bi* Bpecially mentioned : 
common catarrh, measles, typhus, heart disease, rheumatic fever. Fretiuently^ 
too, it is the result of severe coug]iing. 

Inflammation. — Acute forms of conjunctivitis, of varying intensity, and 
characterised by redness^, swelling, and uiore or leaa muco-pui'ulent discharge^ 
are met with in gtniall-pox, measles, hay-fever and gonorrliita. Tlie condition 
occurs also as a r-esult of direct irritiition, Manbrajioua (" IHphtAeritte **) 
Ophthalmia. — The oplithahuia of measles, and sometime,s of other infantile 
diseaaes, occajriionally takes on a memljranous type, the membrane l>eiiig t 
limited almoat invai'iably to the imljiebral conjunctiva. A very severe foriu, 
in wMch the whole thickness uf the a^tijunctiva is involved, and the lids ar» 
much swollen, lias been oliserved aa an effect of tlie true diplitheritic poison 
in a few ca.^^^. 

Subconjunctival E<3CliyTnoBiB.^Thi9 is of a purplish hue, and occurs as a \ 
result of straining etForts, a.^ in severe coughing or vomiting. Ecchymotie^ 
patches in the conjunctiva are ako sometimes met with in severe forms of 
§ciite ophthalmia. 

Aife^tions of the Cornea.^For clinical purposes, tbe&e may he' 

divided into Opacitie^i and Hicera. They not infrequently coexist | in 
fact, a certain amount of opacity, due to infiltration with inflammatoiy 
products, is nearly invariably found round an ulcer. Many of thesft 
affections, especially when acute, are accompanied by ^^cilianj €on4j€^\ 
tion.^* This* is indicated by a ring surrounding the cornea, compased 
of closely set, straight, radiating vessels. It is of a pink colour, duller 
than the bright red of conjunctival congestion and iDiiammation. This 
is also a prominent symptom of u-itis* 
Tiie chief ojxicitieii of the cornea are : — 

Arena Benlliii and Indimimatory Areas. 

Nebula nad Leuooma. 

Steam j^ Cornea. 

Opacity from Lead, 

GalciLreoua Film. 

Pminus. 

Oround-GlaiMi Cornea, 

Dotted Opacity, 

Oayji and HypopyoQ. 
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The last three of these are associated with, more or le&s, ** ciliary 
coDgestion." 

Arcua Seailia, — Tliis is a white or yellowish opacity at the jimetion of the 
cornea and sclerotic. It commences under the upper lid in the form of a 
crescent ; then it affects the low er margin of the corneii ami, at a later jieriod, 
may encircle the whole cornea. True arcm is rarely met with hefore the age 
of forty years, but oimcitie.^ bearing a su[M-rficial rej^emhlance to it, hut whiter 
and of more irregular outline, may oecur at an earlier age, as a Tasiih of 
inilamination in the neighl>ourhood. 

Nebtila and Lieucoma, — Tlie-ne are names given to opacities of the cornea 
the result of injuriejj or of inttammatory prt>cesvse ti. Tliey are often vahialde 
indications of ]»revioiiii dij^ea^, especially of inter?^titial keratitis and s^lnimunB 
ulcemtion. When faint, and forming a mere cloud, tlie oimcity i« called a 
nebula ; when dense and o[:iaque white, it h called a leucoma, A leucoma 
to which the iris has become adherent is called Lfucomu adhrrfm. It indi- 
cates that there ha^ been an ulcer whicli lias perforated into the anterior 
i'haml>er» It is to he remembered that a nelmla so faint as to be very diHicult 
to detect may cause a very serious defect of vision. 

Steamy Cornea, — ^A slight degree of superlicial opacity, m that the cornea 
present45 the appearance of glae^ whicli lias heeii breathed ujion, h connnon 
in the earlier atages of corneal intlammatiou!*. A uniform steamine4ss is one 
of the prominent symptoms of glaucoma, 

A cliamcteristic oimcity Hometimej^ follows the application of lead lotion to 
a cornea the surface of which is ahmded. This is a i^haiply defined, opaque, 
pure white spot, due ttj the deposition of lead Ralta in the corneal tissue. 

Calcareous Film of the cornea h a transverse tiand of a greyish colour, 
containing white calcareoiiB dei>or^iti'. It occurs chiefly in eyes that have long 
been lost from some severe inflammatory process, 

FannuB is an opacity wnth vessels extending into it from the conjunctiva. 
It occupies the part of the cornea covered by the upper lid, or sijmetimes all 
the coniea. It is a concomitant of trachoma. 

0roimd Glass Opacity (Interatitial Keratitis J.— Here the whole thick- 
ness of the cornea becomes Imzy and the surfai^e .steamy, so that the cornea 
bears some resemblance to ground g!a*s. The opacity differs iu intensity at 
dilferent |>arls, so that it looks jiatchy on close in^spection. It may be so 
dense that the iris can with dittkulty he discerned. Straight vessels branching 
at acute angles run into it at various parts^ giving a salmon colour in the 
more acute stages. Some of these vessele remain after the affection 1ms 
subeidcd, and form a valuable sign of its; previous existence. Ciliary con- 
gestion accompanies this disease, and may l>e very intense. In most ca-nej* 
patients thus affected are the subjects of hereditary syphilis. 

Dotted Opacity of the cornea {Keratitis Punctata) is found in many 
cases of serous iritis, serona cyclitis^ and sympathetic ophthalmitis. The 
lower part of the cornea lieeomes haxy, and the seat of small dotted opacities, 
generally of greyish colour, but they may be white or pigmented* They are 
often arranged in the form of a triangle with the apex upwards. They are 
formed by the deijosition of lymph on the j>oftterior surface of the cornea. 
The anterior chamber is often increased in deptk 

Onyx and Hypopyon sometimes accompany ulcers of the cornea and 
iritis. Onyx denotes a deposit of pu^ in the substance of the cornea. Hypo- 
pyon is an accumulation of pm^ in the anterior chamber. The pus lies at the 
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lowest part of the chamber, and its upper limit is horizontal and stnd^. or 
nearly so. 

Uloeration of the Ck>mea is recognised by the loss of substance which it 
occaiuons. With this are generaUy associated more or less ciliary coDgesdon, 
loss of transparvnoy of the cornea, due to infiltration with inflammatorr 
|u\xlucts, pain, blepharospasm, and contraction of the pupiL 

The chief ix>ints to be noticed are the position, size, shape, number, amooiit 
and colour of the surrounding infiltration, the amount of ciliary congesdon, 
and the presence or al>t?ence of vessels running to the ulcer. A large propor- 
tion of corneal ulcers is of merely local origin, and occurs as the resali of 
slight ii^jurv, with or without sulisequent infection. They often indicase a 
ccaiditi^m ol im^Kurevi general health. The following are the pnoeipal 
ulcers : — 

The Simple Ulcer, occurring as a small shallow depression with gzeytsh floor 
and but little infiltration of the edgesw The Cr ee c e n tic or Bin^ Uleec, which 
api^ors in the situation oi or <» the arcus senilis, and may entirely ^uavand 
the come«L The Supparatin^ Ulcer, a 'ic^p iil«.*er. situated near the oacre 
of the cv^meo, with a yellow purulent depot?:: on its Ax*r, and oftoi mtccKar- 
pasdevl by purulent intiltnirioii of the cornea ,in.d hypopyjo- The fcr- 
piginaae Ulcer alsv.* oo:*j.rs uesir the centre oi the cornea. The tloor of dii» 
uker b ^rvyi^h, and deewr toworis the Advrincing t*d^. which k cnrred. 
nused^ aasd of a yell-.' wL>Ii- white coIoclt. I: is orien jonipliiaaid by hyjw>- 
pYo*L The StMLdrifbrni Ulcer, waich appear* is i ine zcQ*iw^ chrowin^ *y& 
lateral branches and kivin^ biir^ily any ialilinMiion- 

One very dediii:e fcrtu of vil-.-er is ine :o ezpocnxe of the coni#m Ui dzying^ 
dusi and other irrit^inrs^ owing :o insudicieiin closure «}t the eyeliiis Is. tieeiirs 
aB> a viry-Iooking^ grey iepressiou on the I>jwer part o£ 'Jm ooniea* whioe it is 
not covered by rhe upper li*L ia«i conserieady lias the -Hiape of a uieacjunt 
or 01 ihe ^eguien: or i ^rir-.Ie. The .Iiief i::«*;jki*^ m wiurh iz oecunare: — 
Faraly^ or :ae vu:uil atirvy. texrreme .ate-? }£ -fxoparnalTnn' ^ioe^and ai 
the last >cages or exhausting iiseases^ :Hi*:a k^ nnuirtle iiarduea^ cholera* 
mtiliguaiiu ib^iite lad mtrningids. la. niemngids* aicention may purfiay 
be ot neuropathic origm. 

Keuropeithic Ulceca&boii ot the -.^mea is diairacterised. by caipiii ami 
general inriItraGoa> ^vin^ it die ippearam^ at moist wash-Ieaihec. the 
accom^/anymg :iliary injection md jcher signs or imianmiacon. !>an^ oboIw 
slightly niar&e«i. I: may be obserre*! in pamlv^ of the opiicbalmii: dLvxBiHL 
of ihe ilth nerve : ux herpes .wster itfeeting die region ?uppiitti bw this 
division, especially if die nasal biamdi *^ .m plicated, or -^ven. m. xhtt .-iheesice 
of any skin id^tion. 

^tUTCtettuIar Ophthalmak occurs m penuns of die nibermlar tTauJiwwht 
La this iifection small, ^yish or yeilowiMi elevations, iccompanied by Local 
cou^siiou, appear ^ or near the margin of die •.'omea. These buisc IfiKvio^ 
small round :iicers with yeilow, inttltraced bajges md -i^hssa, which 4uiw i 
tsendeucy :o .uivance :owar»is die :entre of die .-omea. dieir OTtck being 
marked oy jk leash jf vesiieis irrjm die oonjuncava. They often make dinir 
tirt»t JkpiK»inuice kiter .in utack A measlees^ or whoupuuf-*^ouHii. 

Ulcers .ire iiso left as a re:^uit oi hiiri>M of die .•♦jmett. This may 'jccur 
in the .our?*; )i acrpe^ fe'onlis or oi other iisetuses iccompanied by herpasfc, 
such IS yuvumoma^ rxphoid re%'er ind Lntermittent fever. Gear elevated 
vesicles ip^tear, without \'aiiculansacion n die .-umeiL. These buz9C» leftvin;^ 
a shallow .rregular Abrasion with a festooned .^di^ The :omeaI 



DISORDERS OF VISION. 



437 



of smallpox perlmps deserves separate meatioTu It api^ears about the tentli 
to the fourteenth day of the disease, after the i*econdary fever. It results 
from tlie spreading of an ulcer from a conjimcti%'al pustule. SmaU-jiox 
pu&tules do not present themselvea on the cornea itaelf. 

AffSCtiOnS of the Iris. — In examining the iris the chief points to 
be noticed are its c<>lour and the size, shape and naobilitj of the 
pupil as compared with that of the opposite .^ide. The depth of the 
anterior chamber and the ocular tension are also of irapoi'tance in this 
connection. 

This subject will be dealt with under the following heads i — 

Iritin, 

The results of Iritis* 
Deformities of the Iris. 

New growths of the In8 are bo rare that they need not be described 
in this book. 

IiitiB, — ^Tliere are two chief varieties of iritis, the pla'^tic and the serous. 
In both the colour of the iris i> altered, iU lustre diminiahed, and its pattern 
obscured, so that it looks nmddy, A blue eye ^>ecomes greenish and a brown 
one rusty. The pupil is more or less cxintracted, and its movements are slug- 
gisli. Ciliary injection (see p. 434) and a certain amount of conjunctival 
congestion, with blepharos|>asm and lacrimation, aii2 generally present. 

Plaatic Iritis in characterised by the formation of lymjih on the surface 
or in the substance of tbe irits and in the pupil. This give^ rise to adhesions 
between the iris and the anterior capsule of the lens (jxwterior Bynechice), 
The presence of these ia detected by the irregularity of pupil which they 
catise. Tliis is rendered more obvious by dilating the pupil either by shading 
the eye or the use of atropine. The lymph may form yeUowLsh or reddish 
nodules on the surface of the iris, especially in the later stages of secondary 
syphilis. 

In Seroua Iritis the exudation is chiefly fluid, slightly turbid from the 
presence of small particles of lymph. The accumulation of the fluid causes 
deepening of the anterior chamber and increase of ocular tension. Lymph is 
deposited as fine yellowish or greyish dots on a triangular area at the lower 
part of the cornea, keratitis punctata (.lee p. 435)* Contraction of the pupil 
and ciliary congestion are only slightly marked. 

Iritis may be of purely local origin, but the commonest cause of this affec- 
tion is s^qvhilis in its secondary stage. Many cases of chronic iritis are due 
to the rheumatic and Bome to the gouty diathesis. Iritis also occurs in small- 
pox (in the desf^uanrntive stage), typhoid fever, pneumonia, dialjetes and 
septicaemia. 

Besults of Iritis*— As a result of inflammation the iris may lie left of a 
lighter colour than natural, or a jjatch of dark pigment may make its appear- 
ance, or portions of the iris may \yii left pale, thinned and atrophic. The 
presence of synecldic, or of the spots of lymph and pigment whicli they leave 
on the lens-capsule, is proof of a past iritis. Synechias cause the pupil to be of 
irregidar shape. It may become oval or notched, or have a crenated outline. 
If the whole of the posterior surface of tlic iris ia adherent the condition 
is called Mai posterior iijnechin. If it ia fidherent throughout the circumfer- 
ence of the pupil only, circular synechia residts and causes ercitmoi* of the 
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pupiL Sometimes the pupillary area is cohered witli lyniph which becomes 
organised ; the pupil is then said to be oedn^ed The pupil, if excluded or 
occluded^ may be round, but cannot be (Hlated by means of midriatics. Under 
these circumstances anueoius liumoiir accumulates Iveliind the iris, bidging it 
forward and making it fu unci -sh aped j at the &anie time making the anteiior 
chaml>cr *<1i allow. Secondary glaucoma may result. 

Daformitiea of the Iria and l*upU. — The iris and pupil may he of ab- 
noruial shape hum other causes than lliose luentioued in tlie preceding para- 
graph. As an effect of injury the iris may Ijc ^eimrated from iU attacluueni 
to the ciliary body for jjart of its circumference (irido-dialysis), or a portion 
of it may be foldetl back on itself (retroflexion of the iris). Occasionally the 
pupil is eccentric in position congenitally. Coloboma ia a deficiency of the 
irii?, generally at its lower and inner jmrt, due to in^perfect closure of the 
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Fir,. 333.— Scheme of the Nervis uf tLtJ IH*. a, iisyihfcnl iiiipics^iuij ; B, oeiitrutu opCid ; c, 
oculomotor centre ; u, dUator centre (Bpiiinl); e, ivlf>\ a, optiu nerve; H, uctilofiiotcir 
(»phiiict«r) rciots; 1, Bym|>othetlc (dilator): K, l, ant^^rior r<>ot«: m, n. o, potterlur root*; 
At seat of lealciu eaualiiK relk«x pupillary immohjiity ; *, probalde seat of letlon CAttifng 
mymiK, (After Erb.) 

choroidal fissure in the f(etus* Fine threads attached tu tlie anterior smiace 
of the iris sometimes run aci-oss the piipih They are remains of the foetal 
]mj(illa]y membrane. 



Disorders of Muscular Action* 

(i ) Paralysis of the Internal Muscles,— The intei-nal muscleB 

of the eye are the ciliary muscle, the sphioeter of the iria, and the 
dilator of the iris. 

(a,) Cycloplegia, — Paralysis of the ciliary muscle, loss of accoaiinoda- 
tion. In this eondition distant vision is good, but nern" vision is defec- 
tive. Bilateral cycloplegia is one of the earliest and most common 
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symptoms of iliphtheritic parftlysifi; it occurs also in locomotor ataxift 
and in caaes of poisoning by belladonna. It may be due to disease of 
the anterior parts of the nuclei of the third nenei^, or of the nerves 
themselves. 

(L) Jxidoplegia, or paralysis of the iria. There are three varieties 
of paralysis, 

L Lo»s of the rejfex to light ^ called reflex iridoplegia. In examining 
this rafiex each eye must be tested separately, the other eye being 
covered. The patient should ]ook at a distant object, while a bright 
light is brought suddenly in fi-ont of the eye. 

ii. Loss of the ttfnn reffex. Dilatation of the pupil may be produced 
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rtG. 339.- fjitcrftl View of Ult« Mumles of the Ey«bsll. 5, Trochlea »r pulley of the suiveiior 
obUqiie tuuftdu, la; 6» optic iierre; a, aiifierior; 9, Inferior; and la, external rectmj - 
inferior obltque. 
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in moKt healthy pei^sons by stimulation of the cervical sympatbetic 
by pinching or faradising the skin of the neck. This reflex is lost 
in some cases of damage to the cervical spinal cord or the cervical 
sympathetic The skin reflex and the light reflex are often lost 
together, as in tal>es, and in general paralysis of the insana The 
light reflex is lost when there is atrophy of the optic nerves, or com- 
plete paralysis of the third nerves. It is maintained in blindness of 
central origin and in nnilatei-al optic atrophy. 

iii. AccomtHodaiitm indophgia. The pupil does not contract wheu 
the patient looks from a distant to a near object. The condition is 
usually associated with cyclop legi a, as in diphthentic paralysis^ but 
may exist alone. Loss of the reflex to light, but contraction of the 
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pupil in accommodation (the Argyll Robertson pupil), is a common 
symptom of locomotor ataxia. 

iv. Paraiyds of tfm dilator. Tbis is generally one-sided, and is caused 
by pi-essure or disease of the cervical Bympatbetie (see p, 41), Tlie 
affected pupil is smaller than tbe other, and does not dilate when 
js haded. The condition is associated with retraction of the eyebalii 
and slight narrowing of the palpebi^al fissure, but the movements of 
tbe upper eyelid remain normiil 

(2.) Paralysis of the External Muscles of the EyebalL— 

Paralyms of any of these muscles is mainly recognised by the following 
symptoms :— Defect of ocular movement, strabismus and diplopia or 
double vision. 

The limitation of moTement is brought out when tbe patient tries 
to follow with his eyes an object moved in various directions in front 
of him. It constitutes what is called the ** primary deviation ; " it is 
always in the dii^ction of action of tbe paralysed muscle, and varies 
with the amount of paralysis. The term ** secondary deviation" is 
given to tbe excessive movement of the sound eye when this is covered, 
and an object is fixed by the affected eye. 

StrabismtiB, or the want of oon^spondence betw een the visual axes, 
is called convergent when the prolonged axes of the eyeballs would 
crosS) divergent when the axes diverge from one another. Thus 
paralysis of one external rectus produces a convergent squint, paralysis 
of one internal rectus a divergent squint. Paralytic strabismus is 
distinguished from stmbismus due to muscular spaam by the following 
points :— Paralytic squint is only present when the position of the 
object necessitates action of the affected muscle, whereas spasmodic 
squint is present in all positions, and secondary deviation of the sound 
eye does not occur. 

Diplopia, common in paralytic squint, is usually absent in the 
spasmodic vaiiety, Of the two images of an object looked at by a 
patient suffering from diplopia, tbe true one is seen by the sound eye, 
and is sharper in outline and more distinct than the false image, which 
is seen by the affected eye. Diplopia is said to be simple or homon^- 
mous when the false image is displaced towards the side of the 
paralysed eye ; crossed when it is displaced towards the side of the 
non-paralysed eye. The former occurs with convergent, the latter 
with divergent strabismus. 

In testing the eyes for diplopia, it is best to place a coloured glass 
before one of them while the patient looks at a candle-ffame held In 
different parts of tbe field of viiiion. 

The following is a summary of the chief symptoms which would 
result from paralym of each muscle of the lefi etje : — 
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Sixth Nerve. — External Rectus. — Defect of movement outwarcls 
with convergent strabismus und iliplopia on looking to the left. The 
images are vertical and parallel, the false image being to the left of 
the troe one, and not tilteil, unlei^s the eyes look at an object above or 
below the borizontal level. The head is turned towards the left side. 

TMrd Nerve. — Internal Eectufl.-=Defect of inward movement, 
divergent strabismus and crossed diplopia on looking to the right ; 
the images are side by side, the false image Ijeing displaced in a 
horizontal line to the patient'^s right. 

Superior Rectus*— Defect of movement upwards, and on trying to 
look upwards the left eye is i-otated upwards and to the left by the 
action of the inferior oblique. The diplopia in crossed ; the false image 
is higher than the true one, and is tilted towards the right 

Inferior Rectus. — Downward movement of the eyeball defective. 
Un looking downwards, them is ci-ossed diplopia, the false image being 
lower than the true one, and tilted to the patient's left. 

Inferior Obliiiue, — On looking up, the left eye shows defective move- 
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Fio. a^o-— The Black Crow reprewaot* the Trwi* iwtnj^, tfee TliUi Crow the Falte linage. 
Tlie .left eyeji aJfijettfd In all cwea. {After JSrutouw.) 



mentj and its pupil is directed towards the right. The diplopia is 
simple ; the false image is higher than the true one, and is tilted 
towards the left. The head is inclined backwanls, and the chin 
turned a little towards the right side. 

Fourtli Nerve. —Superior Oblique* — On looking down, the left eye 
shows defective movement, and its pupil is directed towards the right. 
The diplopia is simple ; the false image is below the true one, and is 
tilted towards the right 

Isolated paralysis of the external rectus is not unoommon, that of 
the su|>erior oblique is occasionally met with, but the other muscles 
which are all supplied by the third nerve are usually paralysed together. 
In complete paralysis of the thiixl nerve there is losa of the inwartl, 
upward, and, to some extent, of the downward movement of the eye* 
ball ; there is external nquint, and the eye can only be moved outwards 
by the external rectus, and downwards and outwards by the superior 
obliqua There is also ptosis , or drooping of the upper lid from 
paralysis of the levator palpebral ; the pupil is moderately dilated, and 
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does not contract to light, and the power of accommoflation is lost in 
consequence of pai^ilysis of the ciliary iimsele. 

Paralygis of tlie third, foiiith, or sixtli nerve suggests disease at the 
baae oi the brain, in the sphenoidal fissure, or in the orbit. Paralysis of 
one thiixl nerve may also b© due to a lesion of the crus, and then there 
is hemiplegia on the opposite sicle of the body. Paralysis of the sixth 
in association with paralysis of the fifth or seventh nerve indicates 
disease of the pons. Paralysiif! of both third nerves suggests a tumour 
in the interpeduncular space, but this is a very rare condition. 

Sometimes the movements of the eye rather than its individual 



FIG, 141.— Tolttl upKUialniopleifia ; l^tmlHe I'tiJBis; rartial Paralysis of Face adU Tongue ; Optfo 
DItcB norninl, and Fifltia t>f Mstoii iiiifnipatrecl, *o far na cy>nld be uceftftltiftiL 



muscles ai'e paralysed, Tlins there may be loss of the upwaixl movement 
of the eyes, in association with drooping of the upjier lids (see Fig. i8> 
page 55); loss of convergence, either by itself or in comhinatioB with 
loss of accommodation ; panilysis of lateral movement causing what is 
called conjugate deviation of the eyes. 

These condition b ai^ due to lesions of the nerve nuclei, or of higher 
centres in the cerebrum. 

Coiyugate Deviation of the Eyes with Tumiiig of the Head may 
be due to paralysis or spasm. When due to paralysis, the head and 
eyes turn towards the side of the lesion if this is situated in a cerebral 
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hemisphei-e, but away from it when the lesion involves one side of the 

pODB. The revei^se is the case when conjugate deviation is profluced 
by spa^m in eon sequence of an irritative lesion in the pons or cerebrum. 

Total Oplithalmaplegia means paralysis of all the ocular muscles ; 
when this is couiplete the eyes are motionless, and, as partial ptosis is 
also frequently present, the patient has a j>eciiliar sleepy expression 
(see Fig. 241), 

External ophfhalmophtjm means paralysis of the external muscles, 
interrmi ophthalmoph<fia paralj^sis of the pupil and ciliary muscle. 
Each form is usually due to syphilis, and may occur alone or in 
association with hemiplegia, or with symptoms of locomotor ataxiEL 
As a luie the lesion consists of a chronic degeneration of the oculo- 
motor nuclei. It is of great interest to observe the weakness of the 
orbicularis palpebrarum which frequently accompanies ophthalmoplegia, 
the association being analogous to that between paralysis of the lower 
facial muscles and the tongue in cases of bulbar paralysis. 

Nystagmus. — This term is applied to involuntary rhythmical move- 
ment-s of the eyes, which are genemlly bilat^^ral and symmetrical. The 
movements may be constant during' waking hours, or may occur only 
when the eyes are moved in a particular direction. In the latter case 
weakness of certain muscles is indicated; for example, if horizontal 
twitching movements of the left eye are observed when a patient tries 
to look as far as possible to the left, it is pixibable that there is partial 
paralysis of the left external rectus. 

Nystagmus occurs in many diseases of the nervous system, and is 
common in disseminate*! sclerosis, in Friedmich's disease^ and in cases 
of tumours of the cerebellum. 

It is frequently found in association with local affections of the eye 
— oj»acities of the cornea, diseases of the retina or choroid, &c. — which 
cause serious defect of sight It is common in albinism. Hometimes 
it develops in adult life, apart from other evidence of disease, as in 
eoal-miners. 

Amblyopia and Functional Disorders of Sight.— The defecu 

of vision to be considei'ed here are — 
Amblyopia and amaoiK)sis. 
Night-blintlneM. 
Day-blindnesa. 
Hemianopsia. 
Coloured vision. 
Micropsia* 

Diplopia, not due to muscular derangement, 
Colour-bl indn es s. 
The clinical examination of these affections involves the testing of 
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the acuteness of vision, the extent of the visual field, and the eolotir- 
senee. 

Acuiemm of imion is estimated by the patient's ability to recognise 
certain standard letters at a given distance. (For details, refer to 
text-books on diseases of the eye.) If vision is very defective, it is 
sufficient to note whether the outspread Angers can be counted at a 
short distance. 

The extmd of the vUual field can be measured with Bufficient 
accuracy for most clinical purposes, as follows :— Stand about two 
feet in front of the patient^ tell him to cover one eye, and to look 



^V 



White —^ 
Blue . ^^^ 
fi«ct . — 



UtO. 943*— Field of VlflJoa of Left Eje, ihowlng Bounduy Mnea lur Dilferent C'oEoim. {Meyer ) 

steadily with the other at your nose. Then hold up a finger in a plane 
with your face and at some distance from it. Gradually bring this 
finger nearer to your nose and note the distance at which he begins to 
see it. Do this from various sides, and from above and below. Con- 
traction of the field from one or from all sides may thus be detected ; 
as also may central sootomata for red and green, if small pieces of 
paper of these colours be used in place of the finger-tip. 

In order to ohtam a correct map of the field of vision it ia necessary 
to use the " Perimeter/' an instrument in which an arm shaped like a 
quadrant of a circle, and graduated in degrees, moves round a central 
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pivot on which the patient ^a eye is fixed* Then a white or coloured 
object is moved along the arm, which is placed at various angles, and 
the points at which the object ceases to be seen mark the limits of the 
field. The results are recorded on prepared charts. In a normal eye 
the tieM for the object is larger than that for colour, while the fields 
for coloiM" diminish in the following order : — White, blue, yellow, red, 
green, violet (see Fig. 242). As a rule, it is sufficient to test the 
visual field for red and green. 

Colour jyercejyfmfi is best tested by getting the patient to match a skein 
of wool of a certain colour with all the skeins of a similai' colour which 
are present in a collection of skeins of every colour and shade. It is also 
useful to ask the patient to identify and name certain colours, but It 
must be remembered that a patient may not know the names of certain 
colours, or, while unable to perceive them, he may give the correct names. 

Amhlyopia means diminished acuity of vision, accompanied by no 
abnoiTQQal ophthalmoscopic appearancesj or only by slight signs of optic 
neuritis or atrophy. When the dulness of sight amounts to actual 
blindness it is called amaurosis. It may be due to disease or func- 
tional disturbance of the retina, optic nerve, optic tract, or visual 
centre. It may be symmetrical or asymmetrical, 

(i.) Amhlf/opia from suppression of image ("congenital amblyopia") 
is the defect of vision often present in the squinting eye of children, 
with convergent strabismus associated with error of refraction (hjper- 
metropia). The tie feet is chiefly noticeable in that paii of the field 
of vision which is common to l>oth eyes. 

{2.) Aynbhjopia from defective retinal imageM (" amblyopia ex anopsia "), 
In cases of very high hypermetropia, or astigmatism, where clear images 
have never l>een formed on the retina, full optical conection of the 
error of refraction may fail to raise the vision to the normal standard. 

(3.) A rarer fomt 0/ otitpninf/tricai amblt/opiat coming on somewhat 
rapidly, and involving chiefly the central region, and perhaps associated 
with slight haziness and congestion of the optic disc, may be due to 
exposure to cold, or may be of reflex origin from irritation of the fifth 
nerve, as by carious teeth, 

(4.) T<mc amblyopia is generally caused by the abuse of tobacco. 
It h progressive and symmetrical. The discs are slightly congested 
and hazy in the early stages, pale and somewhat atrophied in the later. 
The defect is most marked in the central part of the field, Tery often 
there is a centi-al scotoma for red and green. 

In diabetes mellitus a central or peripheral defect of vision may be 
present, and sometimes optic atrophy is found, TJnemic amblyopia, 
or, more commonly^ amaurosis, occurs suddenly in some cases of puer- 
peral eclampsia and scarlatinal nephritis. 
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(5.) Severe hcBTnon-hage, as from the stomach, bowels, or uterus, may 
CfiUHo blindness either immediately, from defective blood-supply to the 
retina and visual centre, or later possibly from optic neuritis. 

(6.) dmrentric restriction of the field occurs in atrophy of the optic 
nerves ; it is also a frequent symptom in cases of hysteria. In 
hysterical amblyopia the contraction of the field is most extreme on 
the anaeHthetic side of the body, and affects colour vision ; the other 
eye may also have its field reduced in size to a variable extent, but 
colour vision \h unaffected. Associated with the amblyopia there is 
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nw, -•« t IVrtmotHo l>auMUs of ttw KieKI of Maion for Colours in the Right Eje. ttnm a CMe of 
INftnkl\«b ^malti|4<> n«>ariU») due to iK^^inc ^T i'^irhoo Bisalphide. The Aekis of vision wcre 
»«»h*h vN^ntmotcxt in e*^*h ejfv ^Mr white and Nne, while lho«« U>€ red and gwen were absent. 
The s'l^K" dt«^*« «ere paler than natnnd. AloK^et cv«iplefe iveorerr • month later. (ito«av 



iifl4Ki siMuip di»4n^^ of (Vs/.Vrtojn'tK in which there is woftkness dt the 
cilwury mu$cl«\ aiuI of the intenud i^cti, together with photophobia, 
axkI it will :iouietiiii<?(s be found that owing to speedy weuinesB dt the 
eye ihe £r^ pertmetno chart shows a larger fieM than a aeooDd one 
taken immtxiiately afterwanib. 

A similar ** ,*o,vswif ;r' ■^JiTtii'tTM ** is KX>cask«uulT met with as a symptom 
of cvvrtxvil vliiaM$ew pxv>hahlT fiv>m damage to the npiamaiginal and 
an^hur \»nroth:tioe$ : the dimniKs^ cl sight a:?«cts the eje on the 
«i\W vH^xxate to tZ'>^ v-vcebral Ie«kck 
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Hemianopsia means lo&s of one- half of the vieual field, not due to 
intra-ocular diseaae. The line separating the lost from the retained 
half'field is generally vertical, and deviates in the middle, so as not to 
interfere with the fixation point ; it may, however, be oblique, or only 
a sector of the field may be lost. Hemianopsia is absolute when all 
three visnal sensations (colour, form^ and light) are lost. If only one 
(colour) or two (colour and form) are lost, it is "relative/* Mo6tcas€« 
are absolute. 

HmmMymQUB or laiercd hemianojma is the commonest variety, the 
right or left half of the fields of both eyes being lost. Loss of the 
right half -fields implies loss of function of the left halves of the retinae, 
and vice r^m Homonymous hemianopsia may occur as a functional 
disturbance in migraine, but as a rule it depends on organic disease, 
and the lesion implicates either ( j ) some part of the visual path behind 
the chiasma, viz., the optic tract, the hinder end of the internal cap- 
sule, or the whit© fibres of the occipital lobe ; or (2) the visual centre 
itself, viJSi, the cortex of the oceipitel lobe. 

Tertiporai hemianopma^ due to blintlness of the nasal half of each 
retina, is a i-are affection, and may be unnoticed by the patient. It is 
produced by damage to the middle of the chia^^ma, which involves the 
crossed fibres, as from the pi-essore of a tumoiu" or a distended third 
ventricle, or a localised meningitis. The symptom is met with in some 
caseF of acromegaly (see p. 33)* 

NuMd hemianopsia^ a still rarer affection, is due to injury of the 
uncrossed fibres, and may be caused by pressure on or inflammation 
invoUdng the sides of the chiasma, 

Aliitiidirial hemianopsia means loss of the upper or lower halves of 
the visual fields, and would indicate a lesion of the upper or the lower 
part of the chiasma^ 

Qoloured Vision (cliromatopsia) is not uncommon after extraction of senile 
cataract^ and in exhausted states of tlie j^ystem. It is al*o an etfect of the 
adminiHtration of pantonin. Bed vision is nio&t commonly complained of. 

SLicropsia. — Ohjecta apjiear smalkT than they really are in cases where 
accommodation ik only etfect^ad liy excessive effort. This disorder of virion is 
sometimes ilie aura of an epileptic attack. It is a common sj^mptom in syphi- 
litic retinitis. 

Blplopia (double vision) is generally due t^y squint^ and has alreaily 
been considered (see p. 440). Tliis is binocular diplopia, Uniocular 
(or monocular) diplopia is an occasional symptom in hysteiia, disloca- 
tion of the lens, irido-dialysis, commencing cataract and astigmatism, 
and may occur as a result of the instillation of eserine or atropine. 

ColDur-blijidness (achromatopsia) may be observed in tobacco- ambly- 
opia, in optic atrophy after neuritis, and in optic atrophy associated 
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with diseases of the spina! cord, especially locomotor ataxia. It occurs 
also in hysterical amblyopia, and in some diseases of the i^etina. 

Chaogres detected by means of the Ophthalmoscope,— A 

knowledge of the use of the ophthalmoscope should be acquired at an 
early period of the student's career, so that he may soon become fami- 
liar with the leading aspects of the fundus in health and disease ; for a 
detailed account of these we must refer him to special works, it is only 
possible in the present manual to give a brief summary of some of the 
chief morbid changes. 

Disease of the Choroid — Tlie common changes met with are of an 
atmphic character, that is, pal© or white patches with rings or spots of 
brown or black pigment in the neighbourhood. 
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Flo. 348.— Tlie Entrajii:6of the Optic Ntrvt% with Uie iutJEiceiit imrta of Uie Fondus of the Normal 
Eye. »?> riiigtif eoimt'ctlve tissue ; ft, cimroidjil tinw; r, arteries ; rf, veins ; *}, dfviAirm of the 
central artery ; A» illvifeloti of the ccntml vein ; L, Innrlun crilm^sji i t, temiiH^raJ (outer) side ; 
n, utul CInDer) Bide. (Landour and Stiriing.) 



In OJiormdUu dissenwuiia discrete or confluent atrophic areas are 
found scattered over the fundus. The condition occui's most frequently 
in syphilis, and in both the hereditary and acquired forms at a period 
varying from six months to three years from the commencement. It 
may be limited to one eye, but usually both eyes ai-e affected. The 
change is commonly most marked at the periphery. White patches in 
the centnil region also occur in myopin, and in elderly personSj often afi 
a result of haemorrhages. Large atmphic patches are sometimes seen 
in hydrocephalus, and may follow the absorption of tuiierc«lar masnaa 
in the choroid* 

Titherchs i?i th^ Choroid must be carefully distinguished from the 
white spots of atrophy ; they are more yellowish in tint> have a rounded 
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form, and pigmentary distui biuice its usually absenL They are of tan 
present in cases of tubercular meningitis, but may exist in acute miliary 
tuljerculosis, apart from meningitis* 

Biseases of the Retina. — When inflamed (retinitis) the retina loses 
its transparency and appears hazy or smoky; the opacity is either 
diliose or it occui*6 in spot« and patches. Pifjmenfar^ deposits in the 
retina are arranged in a lace-like or reticulated form^ or in sharply 
deiined lines, and not in blotches and ring.s, as in the choroid. They 
are superficial to the vessels. 

Si/pkiliiic Hefimtta, in which there ai-e dilTuse hazy opacities, a blurred 
tiisc, and toHuous vessels, occurs as a secondary symptom in both eon- 
genital and acquired syphilis. Its onset is commonly rapid, its course 



Fio. 249.— Atropby ulier SyphlKUe OliHroiditlip hhowfiig Turlotui Oegreot of wutlng. <i, alT»»phy 
wf pfgmeut epltlifcliiuii ; b, atrophy of epiUieliuDi aud chnriivcapilUrk, Uie larpe veaselB 
exposed ; c, spots of complete atrophy^ miiiiy with pigment accimiulaiioii. (AjXtr Hutrhm- 
mn and Seitleahip.} 



chronic, and failure of sight is a conspicuous feature. As a rule it is 
secondary to choroiditis. 

Aihmnnttrir i?*/iH*7i'ii is characterised by the presence of (i) a grey- 
ish haze, (2) sharply delined opacjue white dots or patches, (3) htemor- 
rhages, and (4) inflammation of the disc (papillitis). One or other of 
the^se changes predominates, and they are variously combined in different 
cases. The condition is nearly always significant of a chronic nephritis, 
and occurs most commonly in granukr kidney ; it is often a marked 
featui'e in the albuminuria of pi'egnancy. 

Hmnorrhaf/es in the retina, of various shaj>es and sizes, are frequently 
met with in leuoocythaemia and pernicious ansemia ; they ai^ also some- 
times present in cases of scurvy, purpura, ague, septicemia, and ulcer- 
ative endocarditis j and they usually form a part of every severe retinitis 
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or pApilHtiH. Retinitis hoemorrhagicat a condition in which Duinerouei 
umall linear or Hame-shapod htcmorrhageK are scattered over the fundus, 
iK cKHJttHionaliy seen in gouty persons, and in the subjects of arterial 
Llugtni oration. 

iitftinifin plfjmentitsa is a chronic symmetrical disease which tends to 
atmphy of tbo retinu, w'iih mnch pigmentary deposit and secondary 
tttiYipliy of the disc. Tlie disease is hereditary, and begins in early life ; 
«x>ntnw:tion uf the vistml fields soon oct^urs, and blindness ultimately 
rtwultK. 

Kmltoliinn of the. Central Artditj of the retina produces instantaneous 
bbndnes.s of the alleoted eye. The central region looks misty, and the 
opacity is greatest around the yellow spot; the vessels, especially the 
urMriM, ar« diminished in size ; white atrophy of the disc superveness 
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stooiiglj suggestive of intraci'aiiial disease, and especially of tumourB 
mJ the brain. It is also frequently met ivith in tubercular basal 
meningitis, but only very rarely in cases of cerebral bfiemorrliage or 
of thrombotic softening. It has sometimes been observed in cases 
of embolic softening, and occasionally in diffuse cerebritis ; also in 
multiple sclemsis, and mrely in chronic myelitis. Papillitis witb or 
without retinitis ako occurs in albuminuria, lead poisonings simple 
ansemia, and after the various exanthemata^ especially scarlet fever 
and typhoid. 

Unilaiend Papil litis is usually due to disease at the back of the 
orbit or near the optic foramen, as from the local pressure of a tumour. 

Disturbance of sight may be absent even when there is considerable 
swelling of the di.*ics, and when present is often more marked during 
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Fifl, 951,— S«fTe?c rwoeiit l^pliltUs; fovernl elongiited patches of blootl near the border of thr 
tliiM.-- {Aftt^r Hitgfitingt Ja^kaon ami XettUship.) 



the subsidence tbun during the active period of the ioflammution. 
Fjiilure of vision, occurring early and soon becoming extreme, points 
to local pi^ssure on the chiasma, as from a distended third ventricle 
in hydrocephalus, a new growth, or a local meningitis. Tn such cases 
the pupils are dilated and iuimovable, whereas in neuritis from a 
central lesion they usual I}* jvreserve their reaction to light. 

Atrophy of the Optic Nerve is either secondary, following a severe 
pipillitis or embolism of the central artery of the retina; or primary, 
when it results either horn pressure on some part of the nerve or 
chiasma, or in consequence of a chixinic sclerosis of the nerve fibres. 
The most frequent cause of such sclerosis is locomotor ataxia, and after 
this multiple sclerosis. In locomotor ataxia, optic atrophy may precede 
all other symptoms by several years. 




Fia. 351.— SctiemtJ ut Orpnii *^t Heajiiiji. AG, outer enr wiufttna; T, meiutiranA lympmii* if, 
milleiu, with \t» heaij (A , ahurt pnsceM {kf), ami hAiidle (mi); a, lijcm; z, its shMii laig: 
f, itttpei; J, %lYinii (!isaic1e ; /*, middle ear; o, fenestra nvolis; r, fenestra rotuoilii; ae, 
begitiiiliig of cfichleu; pt^ icpila tynipani; vt, »c4ila veatilnill ; y\ vestibule; S, siooiile: C, 
utricle ; 11^ semlcireolar canub ; TE, Eustachian tuiie. The lf»ng mmm ehowi the line «f 
tmciiou of the tenjor tympaul ; the thort curved arrnw ihnt u( the stapecliUE. {Macatisttr.) 



of the external or midtlle ear produces the same result ae closure of the 
paBsiige with the lioger ; but in disease of the auditory nerve or of the 
labyrinth, both air and bone cortductioti are impaired. 

Deafheas. — (i.) Apart from local changes in the external auditory 
meatus, in the Eustachian tube, or in the tympanum, the most frequent 
cause of deafness is disease of the labyrinth^ or of the nerve endings 
themselves. These paiis are affected in old age, in some of the acute 
specific fevera, especially mumps, and in congenital Ky phi lis* In 
I^£eniei^ 'S disease, deafness is associated with vertigo and vomitiiig. 

{2.) Deafness from intracranial disease is commonly caused by a 
lesion of the auditory nerve at the base of the bi^io, as fi-om syphilitic 
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meningitis. It may also result from damage to the auditcfry nuclei 
within the pons, or from a lesion above the niicleij affecting the teg- 
mentom, or the internal capsule, or the npi>er part of the temporo- 
sphenoidal lobe. 

(3*) Loss of hearing may occur in hysteria or in anaemia. Sometimes 
it follows the administration of quinine or the salicylates. 

Subjective Noises, TmnitiiB Anrinni, may be produced by obstruc- 
tions or disease in any part of the ear, and rarely by lesions affecting 
the nerve, its nucleus, or the auditory path in some part of its central 
course. 

** Buzzing" or " roaring " sounds are common in ansemia. Sounds 
like bells or music are generally of central origin, and occasionally 
constitute an epileptic aura, A pulsating sound may be due to in- 
ti-acranial aneurysm, and in rare cases a murmur may be heard on 
applying the stethoscope to the posterior part of the skull 

BISOEDEES or TASTE. 

Tests. — The front of the tongue, the back of the tongue, and the 
palate should be separately tested with sugar, quinine, salt and dilute 
acetic acid ; the two fii-st- named substances are best appreciated at the 
back, the two latter at the tip and edges of the tongue. 

Ageiasis,— loss or diminution of the sense of taste^ — affects one half 
of the tongue in cases of hemianSBsthesia, whether of organic or of 
functional origin. Unilateral ageusis of the anterior portion of the 
tongue may occur fix>m damage to the chorda tympani, to the facial 
nerve between the chorda tympani and the geniculate ganglion, to the 
second branch of the lifth, to its roots, or to the Gasserian ganglion. 
The patb of taste from the palate and Imck of the tongue, according to 
Gowers, is along the glossopharyngeal nerve^ tympanic nerve, and small 
petiTOsal to the otic ganglion, and thence along the third division of 
the fifth nerve to its root. Lesions of the root of the fifth nerve have 
abolished taste on the corresponding side of the tongue and palate. 

Perversion of the sense of taste — parageusia, or increased sensa- 
tion of taste— hsrpergeusia or subjective taste sensations, may each 
occur in hysteria and in insanity, may result from ear dissafle, or 
constitute the aura of an epileptic attack. 



DISOEDERS OF SMELL. 

Teste.— I. Such substances as camphor, musk, oil of cloves, valerian^ 
assafoetida, which affect the olfactory nerves alone, should be applied 
first to one nostril, then to the other ; but bodies like ammonia or acetic 
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acid, which irritate the branches of the fifth nerve, should not be 
employed. 2. Flavour may be tested by holding in the mouth cheese 
or wine. 

Anosmia, — loss or diminution of the sense of smell , — is most oom- 
monly due to local disease of the nose, as from polypL It may also 
occur : — As a congenital affection ; in old age; in paralysis of the fifth 
nerve, and sometimes in paralysis of the seventh nerve ; from injury 
or disease of the olfactory nerves, bulbs, or tracts; in thrombosis or 
embolism of the anterior cerebral artery ; sometimes in locomotor 
ataxia ; also in association with, and on the same side as hemi- 
ansesthesia, whether of functional or organic origin. 

Hsrperosmia, or increased sensitiveness of the olfactory nerves, is 
occasionally present in cases of hysteria and insanity. More frequentlj- 
in hysteria, certain odours produce great disgust, headache, or fainting. 

Hallucinations and illusions of smell, such as subjective odours of 
sulphur, or of putrid bodies, are met with in the insane: they may 
occur as aur^ of epileptic fits; and are occasional sjTnptoms of an 
intracranial tumour. 
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Abdomen, anatomy of, 255 

enlargement of, 257, 277 

fluctuation in, 260 

- fluid in, 261 
gas in, 261 

inspection of, 256. 257 

movements of, 257 

palpation of, 259 

retraction of, 257 

superficial veins, 258 

tunlours of , 200, 260 

Abscess of liver, 165 

of lung, 165, 171 

of mediastinum, 165 

subdiaphragmatic, 294 

Absence of expression, 57 
Absolute cardiac dulness, 204 
Acarus folliculorum, 114 

scabiei, iii 

Accentuation of heart sounds, 212 
Accommodation, 439 
Acetonuria, 329 

Acborion Schonleini, 108 
Achromatopsia, 448 
Acne rosacea, 124 

vulgaris, 123 

Acromef^y, 33 
Actinomycosis, 108 

Addison's disease, 22, 97, 235, 258 
Adenoids of pharynx, 251 
Adventitious sounds, 161 
-Slgophony, 160 
Ageusis, 455 
A^rraphia, 428, 430 
Alalia, 427 
Albinism, 116, 443 
Albumin, estimation of, 315 
Albuminoid degeneration, 234 
Albuminuria, 313, 317 
Albuminuric retinitis, 302 
Alcohol, 16, 17, 18, 23, 70,244, 373 
Allocheiria, 417 
Alopecia areata, 1 1 1 
Alteration of voice, 173 
Alternate hemiplegia, 355 
Amblyopia, 418, 443, 445 
** Amblyopia crossed," 446 
Amimia, 428 

Ammonio-magnesian phosphate, 337 
Amnesia, 432 



Amphoric echo, 163 
Amyotrophic lateral sclerosis, 422 
Animia, 10, 19, 24, 30, 219, 247, 318 
Aneesthesia, 410, 413 

dolorosa, 414 

Analgesia, 410 

Anarthria, 427 

Anasarca, 30 

Anchylostomnm duodenalo, 284 

Aneurysm, abdominal, 257, 260, 302 

aortic, 13, 19, 21, 42, 59, 161, 

166, 174, 201, 202, 208, 219, 226 

auscultation of, 319 

intracranial, 11, 12, 455 

of innominate, 199 

Angina Ludovici, 53 

pectoris, 13 

Anidrosis, 93 . 
Ankle-clonus, 424 
Ankle-drop, 69 
Anorexia, 20 
Anosmia, 456 
Anthrax, 103 

bacilli, 235 

Antimony, 285 

Anus, 278 

Aortic aneurysm, see Aneurysm, aortic. 

disease, 199, 203, 212, 214, 217, 

219, 223, 227, 240 
Apex-beat, 199, 200, 201 
Aphasia, 399, 427, 430 
Aphemia, 428 
Aphthongia, 427 
Apoplexy, 16, 42 
Appendix vermiformis, 276 
Appetite, 20 
** Arc de cerclo," 377 
Arcus senilis, 435 
Argyll -Robertson pupil, 440 
Arrest of growth, 29 
Arsenic, 285 
Arterial wave, 196 
Arteries, 198 

auscultation of, 218 

Arthritic muscular atrophy, 589 

Arthritis, 47 

Ascaris lumbricoides, 284 

Ascites, 200, 257, 258, 260, 261, 262, 

286, 293 
Asthenopia, 446 
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^^^B Asthma, sg, 161^ [71 


Blood-vessels of brain, 362 ^^^^^^ 


^^^H Astigmatism^ 445, 44S 


— - of spinal cord^ 365 ^^^^^B 


^^^H AstonifiliiQent, 55 


Boil, 102 ^^^^H 


^^^H Aaymmetrj of skullj 40 


Bones, spontaneous fracture of, 43 ^^H 


^^^H AL'ixia, 407 


— — thickening of, 36, 45 ^^H 


^^^H Ataxic paraplegia, 409 


Eothriocephalus latu:$, 283 ^^^| 


^^^B Atherotim of arteries, 199 


Bradycaniia, 223 ^^H 


^^^H Athetosis, ^ 


Breath, shortness of, 19 ^^^| 


^^H Atrophic paralysis 383, 3S4 


Breath<sounda in health, 1 56 ^^H 


^^^H paralT(»is, investigation of, 385 


- — laryngeal or tracheal, 156 ^^H 


^^^1 Atrophy, 28 


Breathing, bronchial, 156 ^^H 


^^^H arthritic. 29 


cavernous, 15^ ^^^| 


^^^^H ^^ — myopathic, 29 


* — - Cheyue' Stokes, 141 ^^H 


^^^H of face, onilateral, 40 


'* cogged- wheel," 158 ^^H 


^^^^1 AtropinGi 42, 249^ 44S 


^ rate of . 138, 139 ^^H 


^^H Attitude, 5$ 


— — varieties of, 156, 159 ^^B 


^^^H Attitudes asBocJated with normal miis- 


Bright*^ disease. 22, 23, 223, 229, 241 V 


^^^H oular action, 5S 


301, 30S. 317. 322. 329, 434 J 


^^^^m due to aboormal mn scalar action, 


Bronchiectasis, 165 ^^H 


^^m 


BroQChitis, 19, 30, 165, 194 ^^H 


^^^B due to muscular rigiditj, 64 


capillary, 162 ^^H 


^^^H .^^^ due t^ muscular weakoess, 68 


Bronchophony, 160 ^^H 


^^^H in Friedreich's disease, 74 


'^ Eronze-skin, " 97 ^^H 


^^^H in loco motor ataxy, 74 


Bruit de dtable, 219 ^^H 


^^^V in peripheral neuritis^ 70 


de pot f(}ld, 153 ^^H 


^^^ in sciatica, 62 


' de scie, 217 ^^H 


^t of hand in rheumatism, 75 


Bubbling rilles, 162 ^^H 


^^^M^ ** Attitudes paseionelles/* 37S 


Bug, 114 ^H 
Bulbar paralysis, 21 ^^H 


^^^B Auditory path, 357 


^^^H vertigo, 360 

^^H Aura, 376 


Bnlging of prsecordium, 199 ^^B 
BuUmia, 20 ^^B 


^H^B Auricular depression, 196 


Bulloe, 95 ^^B 


^ wave, 196 


Barrow, scabiess, [12 ^^B 


^M Aascultation, exercise in, 155 


^' Butterfly patchy" 120 ^^B 


H ^of aneurjisms, 219 


^^H 


H of arteries, 21S 


qmcvm, 276 ^^B 


™ of heart, 209 


cancer of, 27S ^^H 


— - of veitiH, 219 


Calcnlus of kidney, 59 ^^^B 


^^^^ of voice, 157, 159 


" — • nrinar), 24, 26 ^^B 


^^^B AnscQltatory areas of heart, 2 to 


Callositas, 117 ^^B 


^B 


Cancer of stomach, 22 ^^H 


^^^ BacjlU, tubercle, 167, 236 
H BaciliiLS antbracis 23D 


Cane rum oris, 124 ^^H 


Cautharlde^;, 323 ^^H 


■^ Barbadoes le^r* 1 1 5 


Capillary bronchitis, 162 ^^H 


Batte of brain, le^^ions at, 362 


Carbon- monoxide poisouingi 239 ^^H 


Basedow's disease, tee Gravea's difiease. 


Carbuncle, 102 ^^H 


Bedsore, 115, 124 


Cardiac dulness, 204 ^^H 


Bell -pound, "163 


dulness diminished, 207 ^^H 


Biedert's stain, 170 


- — dulness increased, 205 ^^^| 


Bllharaia hfematobia, 323 


— — failure, 191, 224, 225 ^^H 


Birth -palsies, 401 


murmurs, 213 ^^H 


Bizzozero's corjjusclea, 323* 


pulsation, 201 ^^H 


Bladder, disease of, 12 


— — valves, position of, 210 ^^H 


paralysis of, 406 


Cartilage, aortic, 193 ^^H 


^^— tumour of, 24 


— — pulmonary, 193 ^^^| 


Blebs, 95 


Cases, examination of, 2 ^^H 


Blindnesi?,. 301 


reporting, 3 ^^B 


Blood, examination of, 23a 


Case 'taking form, 4 ^^^| 


— ID malaria, 236 


Casts, 340 ^^H 


^ in urine, 339 


in sputum, 165 ^^^| 


- — micro-organisms in, 235 


significance of, 343 ^^^| 


spectroscopy of, 239 


Cataract, 246, 448 ^^H 


uric acid in, 240 


Cavity in lung, i6j ^^H 


Blood -corpuscles, coantlng, 237 


Cerebellum, 359, 409 ^^^| 



^^^H^^^^^^ IKDEX. 


45^^^^H 


^^m Cerebellaaii tamours of, 12^ 422 


Consciousness, disorders of, 16 


^^1 


^H Cerabml convc^lations, 351 


loss of, 17 


^^^^M 


^m - — ' diseaae, 18, 23, 139, 325 


per version a of, 16 


^^^^M 


^H fissures, 351 


Oonsonating rAles, 162 


^^^H 


^H haemorrhage, iS, 22, ^j, 317 


Constipation, ii, 12, 24 


^^^H 


^H tatnour, 453 


Contraction of pupil, 41 


^1 


^H Cerebrn- spinal fluid, 347 


Contracture, 369 


H 


^H Cervical i^clivm^Diiigitl^r 404 


Convulsions, 355, 374 


^M 


^H Chalk -atones/ 4 6 


— - of brain, 351 


^^^H 


^H Chancre, 105 


of inlant^, 65 


^^^H 


^H Charbon, 103 


Oo6rdlntition, 359 


^^^H 


^H Charcoffi crystals, 235 


Corn, 117 


^^^H 


^H Charcot-Le J den crystals, 171 


Cornea, 434 


^^M 


^^H Cheiro-pompholyx, 121 


— — ' ulceration of, 436 


^^^^t 


^^H Chemofiis, 434 


Corpus striatum, 360 


^^^^M 


^H Cbesti Auscultation of, 154 


CoQgh, 13, 18. 174 

*• Cracked-pot ■' sound, 153 


^^^H 


^M bulging of, 134 


^M 


^M deformities of, 129, 130 


Cramp, 370 


^^_^B 


^H diminutioo of, 132, 133 


Crauiotabes, 35 


^^^H 


^H en large metit of, 131, 133 


Cranium, thickening of, 36 


^^^H 


^H inspection of, 128 


Crepitation, 161 


^^^H 


^H movements of, 136, 142 


Cretinism, 33,35, 43, 51 


^^^^^H 


^H palpation of, 141 


Crises, gastric, 14 




^H regions of, 127 


'laryngeal, 19 


■ 


^H ^ retraction of, 13S, 140 


nephralgic, 26 


^^^B 


^H Chejue-Stokes breathing, 141, 191 


rectaly 24 


^^^H 


^H Chkketi-pox^ 100 


urethral, 26 


^^^H 


^H Chilblains, 115 


— _ vesical, 26 


^^^H 


^H Chloo&ma, no 


Crisis, 85 


^^^^M 


^B -— uterinum, 97 


** Crosse<l amblyopia,** 446 


^^^^M 


^H Chloroform, iS, 2S5, 325 


Crossed paralysis, 355, 382, 403 


^^^^M 


H Cholera, 23, 25, 68, 281, 30S, 325 


Crusts , 95 


^^^^M 


^1 Chorea, 37S 


Crystals, Charcot -Ley den, 171 


^^^^M 


^H Choroid, 450 


Curschinann's spirals', 171 


^^^^M 


^H Choroiditis, 450 


Curvature of sp ne, 48 


^^^H 


^M Chromatopsia, 448 


Cyanosis, 51, 194, 247 


^M 


^B Cl^jluria, 235, 30^8, 321 


Cycloplegia, 438 


^M 


^H Cicatrices, 95 


*'Cylindroids," 342 


^M 


^R Ciliary congestion, 434, 436, 437 


Cyst, hydatid, 262 


H 


^H Cimex lectulaiius, 114 


ovarian, 262 


^1 


^H Circulatory system, 189 


— — renal, 262 


^1 


^H Cirrhosis of liver, $fe Liver, cirrhosis of. 


C^ystioe, 338 


^1 


^H Clavus, 117 


Cystitis, 24, ^, 320 


^M 


^B Claw*foot, 73 


Cysts, contents of, 348 


^M 


^H Claw-hand, 73 




^M 


^H Clicking riLles, 162 


Day -Blindness, 447 


^M 


^H Clipped speech t 427 


Deafness, 454 


^M 


^^H Clonic spasm, 371 


"Death-rattle," 162 


^^^H 


^^B Clubbing of &agers, 44 


Deep cardiac didness, 204 


^^^H 


^m — - of toes. 44 


Defervescence, 81, 85 


^^^^1 


^M Club-foot, 74 


Deformities in congenital syphilis 


^^B 


^H Cocaine, 42 


in fractured spine, 69 




^H Collapse of lung, 133, iGi 


in Friedreich's di^ea^se, 74 


H 


^H Goloboma of iris, 42 


in mollities ostium, 43 


H 


^H Colour-blindness, 44S 


in rheumatoid arthritis, 46 


H 


^H Colour-perception, 445 


in rickets, 42 


^M 


^H Coloured vision, 448 


in typhoid, 43 


^M 


^H Coma, 1$, 25, 139 


Degeneration, reaction of, 395 


^M 


^H Comedo, 123 


Delirium, 16, 17 


^M 


^H Condyloma, io~, 117 


— tremens, 17, 317, 374 


^M 


^H Congestion of liver^ 191 


Delusion, 16 


^M 


^H Congo red, 274 


Dementia, 17 


^^^H 


^H Conjugate deviation, 442 


Deposits in urine, 339 


^^^^M 


^^h^^ Conjunctiva, 433 


Depression, auricular, (96 


3 



^^m ^^^^^T ^^^^^^^^^^^^^^B 


^^^m Depression of piiccordlnm, 199 




^^^H 6JBto]ic, 202 


Erapbvi^ema, 19, 30, 61, 132, 137, 153, J 


^^^L Dermatitis, exfoliative, 119 


162, 201, 207, 212, 288 ^^M 


^^^^H herpetifortniSi 122 


stibcutaneous, 33 ^^H 


^^^^B DciEDoid cystfi, 349 


Emprosthotonus, 64 ^^H 


^^^H Diabetes, iS, 21, 24, 25, 241, 307, 310^ 


Empyema, 44, 49, 165 ^^H 


^^B 335. 329^ 422, 437, 445 


Enamel, pitted and rocky. 246 ^^H 


^^^H Diacetic acid, 330 


Endocardial murmurs, 213 ^^H 


^^^H DiarrhceQi 23, 301 


Enbirgement of cranial bones, 36 ^^M 


^^^H Diastolic murmur, 216, 217 


local, ^^ ^^H 


^^^^1 fihock, 202 


Epbelides, I [6 ^^H 


^^H — thrill. 203 


Epigastric pulsation, 201, 258 ^^M 


^^^^1 Diazo reaction, 330 


Epigai^trium, 255 ^^M 


^^^^H Dicrotic wave, 222 


Epilepsy, 16, 18, 307, 317, 375, 422 ^H 


^^^H DilBcult fiilotiiritioD, 26 


Epithelioma of skin, 124 ^^M 


^^^H Digestion, 272, 273 


Equinin, 103 ^^B 


^^^^1 DigitaliSf 226, ;o8 


Eruptions from drog^, 125 ^^H 


^^^^B Diliatatioti of pupil. 42 


Erysipiela^, 53, iot, 250 ^^H 


^^^^1 of right veniricle, 194* 201 


Erythema, 99, ] J 5 ^^M 


^^^1 Diphtiieria, iS, 21, 53, 165, 25 u 252, 422 


Erjthrasma, 1 1 1 ^^H 


^^^H Diplegia, 3S2 


E-^bach's process, 316 ^^H 


^^H Diplopia, 440, 448 


E:$eriiie, 42, 44S ^^M 


^^^B " Dipping for liver/' 2S7 


Euhtachlan tube, 454 ^^M 


^^^^1 Disease, Addison's, 97 


Exaltation, 16 ^^H 


^^^^H Graves's, 97 


Examination of blood, 232, 235 ^^H 


^^^^H '^^ Hajnaud's, 125. 


of cases, 2 ^^H 


^^^^H DisorderB of conscioimnesSj 16 


of circulatory system, 189 ^^M 


^^^H Displa<;ement of apex-beat, 201 


of larynx, 172 ^^M 


^^^H Disseminated sclerosis, iS, 373, 443 


Excoriations, 95 ^^H 


^^^H Distension of right heart, 202 


Exophthalmic goitre, tee Gmves'« ^^M 


^^^H of veins, 194 


disease. ^^M 


^^^H Diverticulum, Meckel's, 275 


Expression, 53, 54, 55 ^H 


^■^ Digilness, 15 


' absence of, 57 ^^H 


Doremos, method of, 331 


Expiration, prolonged, 15$ ^^H 


Dorsal posture, 59, 6S 


Exten.sion of great- toe, 56 ^^M 


Dropsy, 30, 191 


Exudations, 345 ^^H 


Drtig*eniptioDS, 125 


^^H 


" Drunkard's arm," 69 


Face, expression of, 53 ^^M 


Dr? crepitant riUe, with large bubbles, 


hemiatrophy of, 40 ^^H 


162 


- — - movements of, 55 ^^^H 


Dulocsa above third cartilage, 208 


— ^ prognosis from, 57 ^^| 
F^ecol accumulation, 277 ^^M 


cardiac, 204, 


Duodeouoi, 275 


Faeces, examination of, 279 ^^M 


Dysentery, 24 


FaUacions auscultatory sounds, 164 ^H 


DyspepBia, 11, 12, 13, 14, 20, 22, 23, 


Farcy, 103 ^H 


224, 264, 265 


Fascial reactions, 423 ^^H 


Dysphagia, 21 


Fastigium, Si, 83 ^H 


Dyspnoea, 19, 51, 139, 140. 173. I9i 


Fauces, 250 ^^B 




1 Favus, toS ^^^H 


Eak disease, 1 1 , 454 


Fehling's solution, 326 ^^H 


Early rigidity, 397 


Fermentation test, 328 ^^H 


Ecchymo^esj 94 


Fever, 80, 222, 334 ^^H 


Echo, amphoric, 163 


t3rpes of, 80 ^^H 


metallic, 212 


Fibrillary contractions, 371 ^^^H 


Eclampsia, 376 


FiLaria f^nguinis hominis, 115, 235 ^^H 


*- — of infants, 65 


Fingers, clubbing of, 44 ^^M 


Ecthyma, 102 


Fissures, 95 ^^H 


Eczema, 122 


Flea, 114 ^^U 


Ehrlich's reaction, 330 


Fluctuation, 114 ^^M 


Elastic tissue in sputum, 171 


in abdomen, 260 ^^H 


Elbow jerk, 423 


Foot -clonus, 424 ^^H 


Electrical examination, 391 


** Foot, the tabetic," 46 , ^H 


Elephantiasis Arabum, 115 


Forced movements, 380 ^^M 


Grjecorum, 104 


Fractures, spontaneous, 43 ^^H 
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Frankel-Oabbet stain, 168 
Freckles, 116 
Fremitus, 143, 144 

friction, 144, 203, 290, 298 

Friction fremitus, 144, 203, 290, 298 

pericardial, 217 

pleuritic, 144, 203 

Friedreich's disease, 74, 79, 408, 443 
Fonctional murmurs, 213 
Furunculus, 102 

Gait, 77, 78, 79 
Gall-bladder, 284, 290, 294 
Gall-stones, 291 
Galloping rhythm, 212 
Gangrene, 125 
Gastric crisis, 14 

ulcer, 22, 23, 259, 264, 265, 270 

General convulsions, 376 

paralysis of insane, 18, 41, 42, 44, 

244 
Giddiness, 15, 301 
Gland, thyroid, 51 
Glanders, 103 
Glands, enlargement of, 49 

lymphatic, table of, 50 

salivary, 52 

scrofulous, 51 

Glaucoma, 435, 438 

Glossitis, 21, 240 

Glossy skin, 117 

Glycosuria, 325 

Gmelin's test, 324 

GonorrhcEa, 320, 434 

Gonorrhoeal arthritis, 47 

Gout, 10, 46, 100, 303, 334 

"Grandes mouvements," 377 

Granular kidney, 212 

Graves's disease, 20, 23, 41, 51, 97, 198, 

211,219, 222,227,373 
Great-toe, extension of, 66 
"Griffe des orteils," 73 
"Grog-blossom,". 124 
Ground-glass opacity, 435 
Gummata, 106, 107 
Gums, 247 
Gutta rosea, 124 

Hallucination, 16 
Hand in hemiplegia, 67 
Hard chancre, 105 
Harrison's sulcus, 130, 140 
Hsemacytometer, 237 
Hcematemesis, 270 
Hsematuria, 322 
Haemic murmurs, 213 
Hoemoglobinicmia, 240 
Haemoglobinometcr, 238 
Haamoglobinuria, 323 

paroxysmal, 323 

HsDmophilia, 47 
Haemoptysis, 166 
Haemorrhage into pons, 42 
Hajmorrhoids, sec Piles. 



Haimothorax, 133 
Head in rickets, 34 
Headache, 10, 264, 301 
Head-injuries, 18 
Hearing, 454 
Heart, enlarged, 199 

fatty degeneration of, 223 

Heart-disease, 10, 13, 19, 59, 134, 296, 

434 

congenital, 44 

Heart-sounds, accentuation of, 212 

enfceblement of, 212 

intensification of, 211 

modifications of, 210 

normal, 209 

reduplication of, 212 

Heberden's nodes, 46 

Heel, drawn up, 66 

Heller's test, 325 

Hemianjesthesia, 399, 414 

Hemianopsia, 3^, 399, 433, 448 

Hemiatrophy of face, 40 

Hemicrania, 1 1 

Hemiplegia, 67, 77, 379, 382, 397, 422 

hand in, 67 

Hepatic pain, 284 
Herpes, 121, 436 

iris, 121 

Hip-disease, 49 
History, previous, 4 
Hodgkin's disease, 51, 256 
** Horse-shoe" kidney, 305 
Hydatid thrill, 289 
Hydatids, 165, 285 

in sputum, 167 

Hydrocephalus, 37, 347 
Hydrochloric acid, 274 
Hydronephrosis, 306, 348 
Hydro-pericardium, 206, 212 
Hydrophobia, 21, 64 
Hydro-pneumothorax, 164 
Hydrothoiax, 51 
Hyperaesthesia, 410, 416 
Hyperalgesia, 410 
Hyperidrosis, 92 

local, 93 

Hyperosmia, 456 
Hyperpyrexia, 18, 85 
Hyper-resonance, 150 
Hypertrophy of left auricle,'205 

of left ventricle, 201, 205, 212 

Hypochondrium, left, 256 

right, 255 

Hypogastrium, 256 

Hypopyon, 435 

Hysteria, 11, 13, 17, 18, 19, 20, 21, 23, 

25, 28. 56, 67, 78, 307 

major, 377 

minor, 377 

Hystero-epilepsy, 377 

Ichthyosis, 118 

linguae, 242 

Idiocy, 17, 29 



^^^^^^ 4 ^ 2^^^^^^^^^^^IN DEX, ^^^^^^^^^^^^^^^^B 


^^^^H Iliac regJon» 256 


LaryngoscopT^ illumination in, 175 ^^^| 


^^^^H Impetigo contagiosa, 102 


position' of patient in, 176 ^^^| 


^^^^B Incontinence of uriiie» 25, 406 


Larynx, morbid conditions of, 184 ^^H 


^^^^H Incoordination, 407 


thickening and tumours^of, 185 ^M 


^^^^H iDfaDtile conviiImoDS^ 65 


tubercle of, 184 ^^^H 


^^^^H pamlysifi, 372 


' ulcers of, 21, 186 ^^^| 


^^^^K Influenza, 9, 12 


Late rigidity, 397 ^^H 


^^^^^H Initial rlglditj, 397 


Lateral sclerosis, 422 V 


^^^^H In^iaiiitv, 16, 20 


Lead, 23. 69. 247, 257. 259, 31% 373. M 


^^^^v Inspection of cbest, 1 28 


jss ^m 


^^^^H ^— circolatozy system^ 193 


Leaning forwards, 61 ^^^1 


^^^^H of patient, 2 


to one side, 61 ^^^H 


^^^^H Inspiration deferred, 158 


Lentigo, 116 ^^^| 


^^^^H Internal capsule, 354 


Leontia^is, 104 ^^^| 


^^^^B Intestinal obstruction, 23, 24, 25S, 270 


Leprosy, T04 ^^^H 


^^^^H Intus^itiBceplion, 24, 260, 278 


Leptothrix buccalis, 249 ^^^^f 


^^^^H Invasion of pyrexia. Si 


Leptus autumnalis, 114 ^^^^ 


^^^^B Iodide of potassiom, 246 


Leucin, 33S ^^^| 


^^^H Iridople^ 439 


Leucocyth^mia, 234, 296, 297 ^^^^ 


^^^^H Iris* coloboma of, 42 


Leuoocytosia, 234 ^^^| 


^^^B Iritis. 42, 437 


Leucoderma. 116 ^^^H 




Leucoma, 435 ^^^H 


^^^^B Jacksonian epilepsy, 375 


Leucorrha:a, 320 ^^^H 


^^^H Janndjce, n, 92, 223, 247, 285, 291, 


Leukaemia, 234, 31S ^^^M 


^^H 299, 309, 434 


Leukoplakia, 243 ^^^H 


^^^^H tjoints in su^ate rheumatism, 44 


Lichen planus, 1 19 ^^^H 


^^^^H ID congenital syphilis^. 47 


-^~ scrofulosoTum, ng ^^^H 


^^^^1 in goiiorrhcca, 47 


LinesD albloantes, 28, 1 16, 285 ^^^| 


^^^^H ^ — - in gout, 46 


Liver, 284 ^^^| 


^^^^H in haemophilia, 47 


^^— abocess of, 2S8, 289 ^^H 


^^^^H in ciervous diseases, 47 


acute yullow atrophy of, 2S5, 293 V 


^^^^B — -- in rheumatoid arthritis, 46 


amyloid, 288, 2S9 ■ 


^^^^H in Bcarlet fever, 47 


— — anatomy of, 286 H 


^^^^B swelling of^ 44 


^ cirrhosis of, 258, 270. 285, 2SS, A 




2S9, 293, 30S ^^M 


^^^^B Keloid of Addison, 116 


— ^ congested, 191, 288, 289 ^^H 


^^^H of Alihert, ri7 


^ — — enlarged, 294 ^^^H 


^^^^H Keratitis, 435 


fatty, 28S, 2S9 ^^Hi 


^^^^F Kerion, 109 


hydatid of, 288, 289 ^^| 


^^f Kidiiey, amyloid, 307 


^^•^ new growths of, 288 ^^^^| 


Hf enlarged, 305 


pulsating, 198 ^^^H 


^" .^_ floating, 305 


Liver-dulne^s, 291 ^^^| 


*- — granular, 307 


Local convulsions, 374 ^^^H 


•* horse-shoe,*' 305 


^ — - enlargement, ^^ ^^^1 


— =- fcarcoma of, 322 


Locality, sense of, 411 ^^^^ 


scrofulous, 303, 322 


Locomotive pulse, 199 ^^^H 


Kidney disease, 10, 12, 25 


Locomotor ataxy, 14. 19, 26, 41, 42, 74, V 


Kidneys, 300 


78, 4o8» 422, 450, 453 M 


Knee-jerk, 421 


Lordosis. 68 ^^^1 




Loss of consciousness, 17 ^^^| 


Lactic acid, 274 


Louse, body, 113 ^^^| 


L:t-nnec's riUe, 162 


— ^ crab, 1 ] ^^^1 


l^anguage, 425 


hearl, nj ^^^1 


Large lutestine, 276 


Lumbar region, 256 ^^^1 


LarTDgcal crisis, 19 


Lung, abscess of, 165, 171 ^^^| 


image, position of partJi in, 181 


cavity in, 163 ^^^^ 


mirrors, 177 


collapse of, 161 ^^^B 


- — ^ obstruction, 139 


consolidation of, 143, 144 ^^^H 


paralyses, 1S8 


Lung, gangrene of, 165 ^^^H 


reflectors, [77 


hernia of, 134 ^^^H 


stridor, 173 


cedema of, 165 ^^^H 


Laryngitis, 174, 184, 227 


-^- solid iflcation of, 211 ^^^| 


Laryn^^oscopy, 173, 179 


Lungs, limits of, 147 ^^^H 


difficulties in, 181 


Lupus erj'tbematosus, 120 ^^^^ 



^^^^^^^^^^^^^^^^^1NDKX^^^^^^^^^^^^4<53 ^^^^H 


^^m Lupus vulgaris, 103 


Humps, 52, 454 ^^H 


^H LytDphadenoma, 296 


Murmurs, cardiac, 213 ^^^H 




diastolic, 216 ^^^H 


^H '* Main en griffe/' 73 


^ functional, 213 ^^^| 


^m . Malaria, 235, 236, 296 


bicmic, 213 ^^^1 


^m blood in, 235 


presystolic, 216 ^^^| 


^H Malignant pustule, 103 


— systolic, 213, 214, 215, 216 ^^H 


^B Marecbalt's test, 324 


Mi3£Cles, enlai^ement of, 33, p^E ^M 


^1 Measles, 9S, 250, 434 


Muscular sense, 412 ^^^M 


^H German, 98 


MjdnaeiSt 42 ^^^H 


^H Measurements of bcad^ 34 


Hyelitis, 25, 401, 404, 405, 422 ^^^^^ 


^H Meckel's diverticulum, 258, 275 


Myopathic atrophy « 29 ^^^H 


^H Mediastinal tumours, 18, 207, 208 


« — - paralysis, 384 ^^^H 


^H Mediastinitis, 226 


Hyosis, 41' ^^^1 


^m Megaloblosts, 234 
^1 MebPina, 2S0 


MyXGcdema, 31, 51, 223 ^^^H 


^H MelancBnua, 235 


Njkvub, 116 ^^^1 


^H Melanotic sarcoma of $kin, 118 


plgmentosus, 1 17 ^^^| 


^H Meniere's disease, 15, 23, 360, 454 


Nails, curved » 44, 126 ^^^^ 


^B Meningitis, 11, 18, 22, 23, 64, 223. 257, 


furrowed, 126 ^^^H 


^1 


Narcotic poisoning, 16 ^^^H 


^m Mercury, 243, 244, 246, 285, 373 


Nasal bronchophony, t6o ^^^| 


^H Me^sentery, tumours of^ 300 


Nebula, 435 ^^^| 


^H Metallic echo, 212 


Nephmlgic crisis, 26 ^^^| 


^H ^^_ x-Ale, 162 


Nephritis, acute, 30, 341 ^^^| 


^m ring, 133 


Nerves and vertebrse, relations of, 366 ^^^H 


^m tiuUing, 168 


NettleraBh, 11S ^^H 


^H Meteorism, 257 


Neuralgia, jo ^^H 


^H Methyl -violet, 274 


Neurasthenia, ti, 16, 17, 20 ^M 


^H Microcephalus, 39 


Neuritis, 14, 57, 68, 77, 371, 386, 417. ^^M 


^H Micrococcus uren-, 312 


422 ^^H 


^H Micro- organ ism a in bloody 235 


Night-blindnesF, 447 ^^^H 


^H Microp^iat 44S 


Nits, ^^H 


^H Microsporon furfur, 1 1 1 


Nodes, Heberden's, 46 ^^^B 


^H - minutiBsimum, 1 1 1 


Nodules in ^kin, 95 ^^^H 


^H Micturition, frequency of, 24 


— — rheumatic, 44 ^^^^H 


^H i^nainful, 26 


Noma, 124 ^^^1 


^H l^Iicrocytes, 234 


Nuclei, position of, in medulla, 360 ^^^| 


^H Migraine, 11, 16,23 


Nystagmus, 401, 443 ^^H 


^m MiOaria, 121 


^^^^H 


^H Mitral stenosis, 30, 166, 194^ 203, 211, 


Obbbitt , 29 ^^H 


^H 212, 214, 216, 217, 224, 225, 240 


Obstruction of bile-duct, 285 ^^H 


^H Mixed paralyses, 403 


Odour of sputum, 165 ^M 


^H Moie, 117 


CEdema, 30 ^^^M 


^H Mollitics ossluni, 43 


CEsophageal bougie, 253, 254 ^^^^ 


^H Molloscum contagiosum, 118 


disease, 21 ^^^H 


^H fibrosum^ 118 


CEaophagus, examination of, 253 ^^^| 


H Monoplegia, ^SS^ 399 


relations of, 253 ^^^M 


^H Moore's test, 325 


Oidium albicAns, 348 ^^^| 


^H Mori:ihia, 325 


Old age, 373 ^^M 


^H Morpboea, ti6 


Olfactory path, 357 ^^^H 


^H Blot her' 8 mark, 116 


Oliguria,' 308 ^^^1 


^H Motor centres, 352 


Omental tumours, 293 » 294, 300 ^^^^1 


^m path, 352 


Onychauxis!, 126 ^^^H 


^H ^-^ path, lower s^ment of, 355 


Onychia, 126 ^^^| 


^m path, upper segment of, 355 

^H Mouth, bleeding from, 248 


Onychomycosis, 126 ^^^H 


Onyx, 43 s ^^H 


^H microscopit'al examination of 


OpbthaliD!a» 434 ^^^H 


^H contents of, 249 


Ophthalmoplegia, 443 ^^^H 


^H mucous membrane of, 247 


Ophthalmoscope, 450 ^^^H 


^^1 ulceration of, 248 


Opium, 17, 42 ^^^1 


^H Movements of face, 55 


Optic atrophy, 448, 453 ^^^H 


^H Mucin, 321 


— neuritis, 40, 452 ^^^^| 


^H Multii^le sclerosis, 18, 453 


thalamus, 360 ^^^^ 
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Prurigo, 118 

Pseuclo-bulbar paralysis, 400 
Pseudo-crisis, 85 
Pseudo-hypertrophic paralysis, iee 

Paralysis, pseudo-hypertrophic. 
Psoriasis, 119 
Psychical centres, 358 
Ptosis, 441 
Pulex irritans, 1 14 
Pulsating empyema, 144 
Pulsation, aneurysmal, 202 

epigastric, 201 

venous, 194 

visible, 1^ 

Pulse, 221 

frequency of, 222 

intermittent, 225 

irregular, 224 

" locomotive," 199 

tension of, 228 

varieties of, 227, 228, 229, 230 

** water-hammer," 227 

Pulses, want of symmetry of, 199, 232, 

253 
Pulsus altemans, 224, 228 

bigeminus, 226 

bisferiens, 231 

celer, 227 

paradoxus, 226 

tardus, 227 

trigeminus, 226 

Puerperal state, 317 
Punctnre fluids, 344 
Pupil, contraction of, 41 

excluded, 437 

occluded, 438 

Pupil -reflex, 439 
Pupils, dilatation of, 42 

inequality of, 42 

irregularity of, 42 

Purpura, 115, 167, 247. 248, 3^3 
Pus, 321 

in faeces, 282 

in urine, 338 

Pustules, 95 
Pyaemia, 285 
Pyelitis, 320 
Pylorus, cancer of, 265 

stricture of, 258, 268 

Pyramidal tract, 354 
Pyrexia, 10, 20, 28, 80, 139 

course of, 81 

Pyrogenetic stage, 81 
Pyrosis, 269 

Quinine, 455 
Quinsy, 250 

Rales, 162, 164 

Rashes, 97, 98, 99. 100, loi 

Raynaud's disease, 125, 323 

Reaction of degeneration, 395 

Rectal crises, 24 

Rectum, 278 



Rectum, paralysis of, 406 
Redness of skin, 91 
Reflex action, 418 

amblyopia, 418 

Reflexes, crs^iial, 420 

deep, 421 

superficial, 419 

Regurgitation, 21 

Rempsing fever, 98 

Relations of heart, 191 

Renal calculus, $€€ Calculus in kidney. 

Reporting cases, 3 

Resistance on percussion, 153 

Resonance, amphoric, 153 

diminished, 151 

increased, 150 

of cough, 160 

of cry, 160 

Skodaic, 151 

tracheal, 151 

tympanitic, 150 

vocal, 159 

Respiration, abdominal movements in, 
258 

Cheyne-Stokes, 191 

Restlessness, 59 

Retention of urine, 406 

Retinitis, 302, 447, 451 

Retraction of chest, 138, 140 

Retropharyngeal abscess, 21 

Rbagades, 95 

Rheumatic nodules, 44 

Rheumatism, 9, 10, 12, 13, 14, 44, 75, 

99. 434 

acute, 212, 241, 308 

Rheumatoid arthritis, 45, 46, 75 

Rhonchi, 161 

Rickets, 34, 40, 42, 48, 49, 130, 245, 

288, 295 

chest, in, 130 

" Rickety rosary," 131 
Rigidity, 65, 66, 67, 3^9, 397 
Ringworm, 108 
Rodent ulcer, 124 
Romberg's symptom, 408 
Hotbein, 98, 250 
Round worms, 284 
Rnpia, 106 
Rupture of air-cells, 33 

Salicylates, 309, 455 

Saliva, 249 

Salivary glands, 52 

Sarcina ventriculi, 272 

Scabies, in 

Scabs, 95 

Scales, 95 

Scanning speech, 427 

Scarlet fever, 21, 47, 97, 241, 247, 250, 

285. 317 
Scars, 95 
Sciatica, 49, 61 
Scleroderma, 57, 116 
Scoliosis, 49 

2 G 



^^^^V ^^^H ^^^^^^H 


^^^^V Scotoma, 445 


Sputum, elastic tiBsuc in, 171 ^^^H 


^^^^H Scrofuloderma, 104 


hydatids in, 165 ^^H 


^^H Scurvy, 246, 24S, 323 


mu co-purulent, 165 ^^^^^ 


^^^^H infantile, 43 


^-^- mucous, 164 ^^^1 


^^H ScybaliH 281 


odour of, 165 ^^H 


^^^H Seborrhrrfli lao 


purulent, 165 ^^H 


^^^H Semilunar spai^e, Traube's, 267 


quantity of, 165 ^^H 


^^^H '* Sensory crossway/* 356 


^ rusty, 167 ^^H 


^^^^B disturbance, 390 


sanguineous, 165, 166 ^^H 


^^H path, 356 


serous, 165 ^^H 


^^^H Septicaemia, 98 


SqnamoD, 95 ^^^| 


^^^H Shingles, 13, 121 


Staccato speech, 427 ^^H 


^^^H Shortness of breath, 19 


Stammering, 426 ^^^| 


^^^^H '* Shoulder growing ont," 49 


Standing, 60 ^^H 


^^^H Sideroaiii, 166 


Static ataxia, 409 ^^H 


^^^H Signal physical, i 


Station, 60 ^^H 


^^^H Silicosis, 166 


Status epilepticus, 376, 378 ^^H 


^^H Silver, 434 


hystericus, 378 ^^^| 


^^^H Sitting posture, 59 


Stertor, 18 ^^M 


^^^H Skin, examination of, 94 


Stomach, acute distension of, 26S ^^H 


^^^^H lesions of, 94 


anatomy of, 263 ^^^| 


^^^H ^— ' redness of, 91 


auKCultation of, 268 ^^^| 


^^^H — — pallor of, 9] 


dilatation of, 264, 267 ^^H 


^^^H yellow, 91 


fungi in, 271 ^^^| 


^^^^H Skin -diseases, diagnoais of, 95 


inflation of, 264 ^^^| 


^^^H Skodaic resonance, 15 E 


motor power of, 275 ^^H 


^^^H Skull, asymmetry of, 40 


pain, 264 ^^^1 


^^H Small -pox, 12, J 00, 252, 434 


percussion of, 266 ^^^| 


^^H Smell, 455 


^'^ symptoms, 26 3 ^^H 
tendemesEi, 265 ^^H 


^^^H Soft palate, 250 


^^^H Bordes, 247 


tube, 272 ^^H 


^^^H Sound, bell, 163 


tumours of, 265 ^^^| 


^^^^H snccusslou^ 164 


Strabismus, 440 ^^H 


^^^H Soundg, adventitious, 161 


Strise atrophicse, 1 1 6 ^^^| 


^^^^H ffdlaciouB^ auscultatory, 164 


Stricture of rectum, 24 ^^^| 


^^^H friction, 163 


— of ttrethra, 24, 25 ^^H 


^^^H Spade- like hands, 32 


Stridor, laryngeal, 173 ^^H 


^^H Spasm, 369, 425 


Structural rigidity, 398 ^^H 


^^H Spastic paralysis, 66, 355, 383, 396, 422 


Strychnine, 64, 422 ^^^| 


^^^^H Spermatorrhoea, 343 


Subcrepitant rfUe, 162 ^^H 


^^^V Bphjgmogniiph, 221 


Subcutaneous emphysema, 33 ^^^| 


^V Spina bifida, 49, 347 


Subdiaphragmatic abscess, 294 ^^H 


^g *^ Spina bifida occulta," 49 


*' Sub -tympanitic'' note, 149 ^^H 


Spinal caries, 12, 49, 61, 259 


SuceuBsion sound, 164 ^^H 


cord, disease of, 12, 25 


Sudamina, 121 ^^H 


epilepsy, 224 

-^^ roots, distribution of, 367 


Sulcus, Harrison's, 130 ^^H 


Sunstroke, 18 ^^H 


Spine, curvature of, 4S 


Snppresiiion of urine, 25, 4t8 ^^^^^ 


fracture of, 69 


Sweating, 92 ^^H 


Spino -neural paralysis, 3 84 


Swelling of joints, 44 ^^H 


Spirals, Curschmann's, J71 


Sycosis, 102 ^^^1 


Spirillum Obermeieri, 235 


- — - coccogenio, t02 ^^^| 


Spleen, 295 


Symptoms, 1 ^^H 


amyloid, 296 


digestive^ 20 ^^H 


congested, 20 


— — respiratory and circuiatory, 18 ^^^| 


embolism of, 296 


- — urinary, 24 ^^| 


enlarged, 296 


Syncope, iS ^^^ 
Synechia:, 437 ^^1 


— movable, 296 


palpation of, 297 


Syphilis, 12, 14, 36, 105, 296. 4S«> ^H 


^^^H pulsating, 298 


congenital, 28, 4a 43' 47, 107, 24^ ■ 


^^^^H Sputum, 164 


252, 297, 454 M 


^^H ^ — blaek, 166 


hereditary, see Syphilis, congenitaL ^^M 


^^^H casts in, 165 

^^^^^^^ crystals and spirals in, 171 


Syphilides, 105, ro6 ^^H 


Systolic depression, 202 ^^^t 



^^H^ ^^^H^ 




^H Systolic murmurs » aortic, 214 


Tongue, furred, 141, 242 


■ 


^m murmois^ mitral, 213 


— - •* mapped," 242 




^H uiurmors, piilmonarj, 215 


spasm of, 244 


^^^H 


^H «__ murmurs, tricuspid, 216 


" strawberry," 241 


^^^H 


^m tbi-ill, 203 


tremor of, 244 

— — ulceration of^ 243 


J 


^B Tabes dorsalis, 40S 


"Toogue-tie," 244 




^1 " Tabetic foot," 48 


Tonic spasm, 369 


^^^^t 


^H Tachycardia, 225 


Tonsillitis, 21, 250, 251 


^^^B 


^H Tssnia ecbiDOCDccus, 348 


Tonsils, enlarged, 18 


^M 




Tophi, 46, 100 


H 


^m ^saginata^ aSa 

^H soOiim, 283 


Tonila cerevisiEe, 271 


H 


Trachea, pressure on, 1 74 


^^^H 


H Talipes, 74, J98 


Tracheal tugging, 203 


:^^^H 


^H Tape worms, 2S2 


Trance, 17 


^^^H 


H Taate, 455 

^H path for, 35S 


Transudations, 346 


^^^H 


Traube's space, 267 


^^^H 


^H T^th, carious, 245 


Tremor, 371, 427 


^^ 


^H ertiptioo of, 245 


Trichina splraliM, 2 84 




^H grinding of, 246 


Trichocephalus dispari 208 




^H loosening of, 346 


Trichophyton tonsurans, 109 




^H *-^ Qotched, 345 


Triple phosphate, 337 




^H Teething, 245 


Tri^muB, 246 




^H Temperature, 79 


Trommer's test, 326 




^H effect of idiosyncrasy on, S9 


Tropoeolin, 274 




^H ' in acute rheumatism, 85 


Tubercle bacilli, 167 




^H in ague, 81 


bacilli in urine, 170 




^H in leucocythsmia, 80 


bacilli, stainiDg, 16S 




^H in pneumonia, 82, 84, 87 


Tnbercular ulcemtlon, 104 




^H ^— in scarlet fever, 81 


Tnmouis of larynx, 185 




^H in tubercular meningitiB, 88 


Turpentine, 323 




^H in tubercular peritonitis » 83 ^ 


Tylosis, 117 




^H ~ in typhoid fever, 86 


Tympanites, 292 




^H influence of age on, 8S 


Typhlitis, 59, 276 




^H inflnence of complieatione on, 89 


Typhoid fever, 9, 22, 23, 28, 43, 09, 241, ■ 
242, 250, 276, 281, 28s, 296, 297, 330, ■ 


^H paradoadcal, 87 


^H stibnormal, 90 


437 


H 


^H ** Tender points," 10 


Tyi^ns fever, 6S, 98, 285, 307, 434 ■ 


^H Tenesmus, 24 


TyrosSn, 338 


■ 


^H Terror, 55 




H 


H Tetanus, 64, 317, 422 


Ulcer of stomach, 33 


H 


^M Tetany, 64 


rodent, 124 


H 


^H Thickening of cranial bones, 36 


Ulcers, 95 


H 


^H of larynx, 1 85 


of larynx, 33, 186 


H 


^H of limb bones, 43 


— of pharynx, 252 


■ 


^H — - of cranial bones, 36 


Umbilicus, 258 




^H Thirst, 20 


Unconsciousness, $ee Coma. 


^M 


^H Tbom^en's disease, 33 


Uraemia, 11, 18, 301, 445 


H 


^H *' Thorn-apple " spherules, 335 


Urates, 334 


^1 


^m Thrills, 203 


Urea, 330, 348 


^M 


^H Thrush, 247, 251 


Ureter, obstruction of, 308, 317 




^H Thyroid gland, 51 
^V Tidal wave, 222 


Urethral crises, 26 


^^^H 


Uric acid, 332, 348 


^^^H 


^m Tinea favoaa, 108 


acid in blood, 240 


^^^H 


^H tonsuranR, loS 


Urinary deposits, 339 


^^^H 


^m versicolor, 109 


Urine, 307 


^M 


■ Tingling, 14 

^H Tinkling, metallic, 163 


— - albumin in, 312 


^M 


album OSes in, 320 


^1 


^^^^ Tinnitus auriom, 455 


amraoniacal, 312 


^1 


^^^H Toe 'Clonus, 424 


bile in, 323 


H 


^^^f Toes, clubbing of, 44 


blood in, 321 


^M 


^^^^ Tone of muscles> 383 


chlorides in, 330 


^^^H 


^m Tongue, 240, 241 


colour of, 308 


^^^H 


■ <iry, 242 


estimation of solids, 3:0 


J 
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Urine, examination of, 312 

globulin in, 318 

incontinence of, 25 

odour of, 309 

peptones in, 319 

phosphates in, 336 

pus in, 320, 321 

reaction of, 311 

retention of, 25 

sediments in, 332 

specific gravity of, 310 

sugar in, 325 

sulphates in, 330 

suppression ot 25, 418 

tubercle bacilli in, 170 

Urinometer, 310 
UrticsB, 95 
Urticaria, 1 18, 240 
Uterus, disease of, 12, 25 
Uvula, 18 

Vaccination vesicle, loi 

Vaccinia, 100 

Valves, cardiac, position of, 210 

Varicella, 100 

Varicose veins, 30 

Variola, 100 

Veins, auscultation of, 219 

obstruction of, 31 

Venous distension, 194 

pulsation, 194 

Ventral posture, 59 
Ventricular wave, 196 
Verbal amnesia, 432 
Vermiform appendix, 276 
Verruca, 117 

necrogenica, 104 

Vertigo, 15, 16, 454 
Vesical crises, 26 
Vesicles, 95 
Visual field, 444 



Visual path, 357 
Vitiligo, 116 

Vocal resonance, 1^9, 160 
Voice, alteration of, 173 
Vomit, 268, 269, 270 

** coffee-ground,*' 270 

— - examination of, 268 
— - microscopy of, 271 

stercoraceous, 270 

Vomiting, 21, 264, 301 

Walking, 76 

dragging toes in, 77 

exposing soles in, 77 

Wart, 117 

post-mortem, 105 

venereal, 117 

** Water-brash,** 269 
Wave, arterial, 196 

auricular, 196 

dicrotic, 222 

outflow-remainder, 222 

papillary, 222 

percussion, 221 

tidal, 222 

ventricular, 196 

Wheals, 95 
Whip-worm, 284 
Wooping-cough, 22, 30 
Wrist-drop, 69 
Wrist-jerk, 423 

Xanthelasma, 117 
Xanthoma, 117 
Xeroderma, 118 

Yeast, 271 
Yellow skin, 92 

Ziehl-Neelson stain, 169 
Zona, 121 



THE END. 
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